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Abstract

The user interface style guide for the Earth Observing System Data Information System
(EOSDIS) Core System (EGSprovides gandards for designing and implementing ECS user
interfaces @ gude ECS developers in ¢haeaton d effective user-friendly interfaces.
Consistent application of these standards will help ensuwmmon "look and feel" across ECS
user interfaces.

The style guide has been tailored to the unique requirements of the Unix Operating System (OS),
OSF/Motif Release 1.2, and the I@hilder Xcessorysoftware toolkit It provides general
guidance regarding the design of the ECS desktop and describes high-level user interface design
guidelines that shodlbe followed wha& developing ECS user interfacexr any Motif user
interface, as wellagecific cdharacteristics of the ECS user interface, including windows, color
schemes, data manipulation, tailoring, and keyboard shortcuts.

Keywords: Builder Xcessory, ECS Workbench, Graphical tUsgerface, OSF/Motif, User
Interface Style Guide
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1. Introduction

This Style Guide provide gandards for designing and implementing Earth Observing
System Data Information System (EOSDIS) Core System (ECS) operator/user interfaces.
The standards contained in this document are interalgdide ECS developers in the
creaton d effective user-friendly interfaces primarily for ECS maintenare and
operations (M&QO) personnel, although the principles can alsce ssr\guidance for
refinement of the applications interfaces for science users. Consistent application of these
standards will help ensure a common look and feel across ECS user interfaces.

This Style Guide is inclusive of Graphical Wdaterfaces (GUIs) built using the Unix
Operating System (0OS), OSF/Motif Release 1.2, and theBi@ifer Xcessorsoftware
toolkit. As auch, the guidelines have been tailored to the unique requirements of these
products Further, some ECS subsystems will be developing applications using the
HyperText Markup Language (HTMLptoperate in conjunction with #hWorld Wide

Web (WWW) For theg gplications, the ECS subsystem developer shall comply with
the Yale C/AIM WWW Style Manual The Yale WWW Style Manuas located athe
following address:

http://info.med.yale.edu/caim/StyleManual_Top.HTML
This style manual is an excellent source of information for GUI design using HTML.

Finally, the airrent versin d the ECS Use Interface Style Guide provides general
guidance regarding the dgeid the ECS desktapIn particular, the desktogudelines
prescribe the wsand behavior of icons and iconic 'dragddop processes on the ECS
desktop.

The standards described in this document are not intended to addrgsspevator/user
interface design challenge which will arise during ECS development. Rather, these
standard dhould be useda develop a general ECS "look and feel”. When the standards
do nd provide guidance for a specific dgsipoblem,it is the operator/user interface
designer's responsibility to weigh the optiomsl aktermine the best solution. These
specific solutions should be documented to ensoinsistency in ta esert that a similar
situation occurs in the future.

Interface degin has progressed throughdvdscernible generations. The first generation
is Character-based Uskterfaces (ChUIs), explicitly not considered in this Style Guide.
Rather, the guide is directed towards the glesf GUIs. This document also explicitly
does not addresselgplications of the next generati & more alvancel operator/user
interface concepts, such as virtual reality or voice interaction

The Style Guide is divided into two major sections. ®ac.0 ascribes high-level user
interface degin gudelines that shodl be followed wha developing ECS operator/user
interfaces, or any Motif user interface. Section 3.0 contains speadracteristics of the
ECS user interface, including windows, color schendata manipulation, tailoring, and
keyboard shortcuts. Appendix A provides a glogsalr terms, Appendix B provides
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illustrations of templates prepare using Builder Xcessory to assist GUI
developers/programmers ipreparing ECS GUI screens, and Appendix C provides
detailed guidance on selection of graphic forms that supplements Section 3.3.6, Graphics
Presentation.

1.1 Applicable Documents

The following dauments are referemteherein and are directly applicable to the
guidelines provided for ECS Graphical Udeterface development, toghetent cited.

In the event of conflict betweenrgy o the documents cited and this document, this
document shall take precedence.

Human-Computer Interface Guidelin@dational Aeronautics and Space Administration,
1992). Goddard Space Flight Center, Greenbelt, MD.

OSF/Motif Syle Guide Release 1(Dpen Software Foundan, 199). Prentice Hall,
Englewood Cliffs, NJ.

Motif 1.2 Style GuidéSun Microsystems, Inc., 1993) Sunsoft, Mountain View, CA.

ECS User Interface Style Guide 2 410-TD-001-003



2. ECS User Interface Guidelines

This section contains a description of the operator/user interface guidelines for ECS. The
purpose of this description i® tprovide high-level guidance for developers of ECS
operator/user interfaces. It is organized into two subsections, one describing the desktop,
or core set of 'robblbects, ad ore describing the workbehc a the remainder of the
software, including applications.

2.1 Desktop

The ECS desktoprovides tle cgability to organze and present various applications
objects (dat and programs) with which an operator/user interacts. The depktgfues
the following basic classes of desktop objects:

* General desktop objectgoot class for all desktop objects.

» Desktop containeohjects- a subclass that provides for "containment” actions in
general.

» Desktopdocument objects a subclass that provides for the hamgllch objects
that possess the characteristics of documents.

» Desktop application objectsa subclass that provides default behavior for objects
that represent executable programs.

The ECS desktop also accomplishes the following:

» Supports the definin d new types of objectssasibtypes of the basic desktop
object classes.

* Provides for the installain o the software implementing the new oljégpes
into the desktop.

» Executes the software associated with an object in response to operator/user input
actions.

* Provides a framework for installing object format translators.

* Provides additional predefined desktop object classes (e.g., folders) as subtypes of
the basic classes to facilitate the organization of the desktop.

Three discrete stageseasvident in the evolution of the ECS desktop The first stage of

the evolution, which began prior to Release A, was a custom-coded desktop that provides
essentially file manager functionality, with some aspects of the desirable desktop, such as
multiple desktop workspacedt provides icons that openew windows on which ECS
subsystems run, and allows operators/users to select an i¢doatisa an application.

True iconic 'drag and drop' processes, however, are not actively supported. As such, then,
the ECS desktop represented a useful interim solution.
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The second evolutionary stage of the ECS desktop is transitional betveeamrdnt

ECS desktop and a new desktop standard. This stage occurs concurrently with Release A
development Release A supports twdesktops dependng uponthe cagabilities of the
operators'/users' workstation3he first desktop implements the new Common Desktop
Environment (CDE) standdr The CDE provides important capabilities to
operators/users, including the use of multiple workspaces andpfilicaton d the

iconic object-process paradigm (discussed in a subsequent section).

Unfortunately, full support of CDE in Release A is problematice to the fat that
implementation of CDE as the desktop requires Sun OS Version 2.5 and HP UX10. The
emergent status of these operating systems precludes full reliance on them for Release A.
The CDE standard itself onbecane available in mid1995. Consequently, the backup
desktop solution remainsehaurrent ECS desktopptbe installel on workstations for

those operators/users who do not run CDE. For workstations that run CDE, it is assumed
that CDE will become the only desktop. (This will only be universal at RelexsEds.

DAAC workstations not running CDE, the ECS desktop runs amn d the native
workstation desktop environment, using ECS as an added service.

The third evolutionary stage of the ECS desktop will conclude with Releage Bhis
time, the ECS CDE-compliant desktop will run exclusively on ECS workstations.

The following paragraphs describe the iconic object-progesadigm ad aher desktop
characteristics that define the ECS desktop.

2.1.1 Iconic Object-Process Paradigm

The iconic object-process paradigm describes the basis of iconic representations on the
ECS CDE-compliant desktop and the relatiopdigtwee oljects (entities whice opera-
tors/users manipulate, such as documents) @ocesses (entities which manipulate
objects) Objects (i.e dacuments data files graphic files), represendeby iconson the
desktop, ca be anployed by operators/users usy ore of three roughly equivalent
techniques:

(a) Objects are selected by a single click on the object/icon. After an object is selected, a
pop-up menu can be used to select a procebs performée. These mensishould orly

have generic object functions, since pop-up menus on the desktop are typically limited to
one single pop-up menwa ore directory menu across the desktophe objet types
include, for example, jobs, roles, document_clagsseziment - metadatand daument

- graphics, among numerous others.

(b) Object processes rcde adivated by doulbe dicking the object's icon Separate
activations occufor each mouse button, alsifferent processes naoe adivated by the
combinaton d shift, contro] or mode keys with the mouse button$rocess types
include, but are not limited to, the following:

- calendar
« clock

« mailbox
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« printer

workbench application loade(installs applications from a server to the
workstation)

« data format converter
« calculator
« ECS processes (e.g., sendmail, telnet, file transfer, web browsers)

(c) Processes oabe adivated by doulbe dicking the process icon (this wabhamally
start a status request of the process) or by dragging and dropping an object icon on top of
a process icon (or into an open process).

In any o thee caes options and parameters (assigned to these objeots @ocesses)
will be accessible through modifiable properties contained in a CDE action file associated
with each specific process icon.

The use of the iconic object process paradigm simplifies the user interface over that of the
traditiond menu-driven process paradigmHowever, this capability, while it shields the
operator/usefrom the complexities of a highly complex and interactive process, also
shields the operator/usérom understandig pocessing errors when theccur. The
availability of property menus/dialogs and meaningful error/warning windowshelp
compensate for this limitation.

Example: The Object-Conversion Paradigm.

The object-conversn paradign is a speciainstance of the iconic object-process
paradigm This paradigm provides the means by \mhare type of object (e.g., a raw

data stream) is converted to another type (e.g., specially formatted, compigsge

The paradigm suppatsngle-object conversions as well as many-object conversions at
once, so long as all objects converted are of the idémyipa and the targetype is the

same as well. The operator/user selects, drags, and drops an object icon on a data format
converte (process) icon This results in th gpearance of a data format conversion
dialog that allows the operator/user to select the object filters that are required to perform
the conversion. Multiple object icons of the same type may be selected in sequence by an
operator/user and then dragged and dropped on the converter process icon

2.1.2 Multiple Desktop Workspaces

Operators/users should be provided with the ability to have multiple desktop workspaces,
so they can organize their work based on the different roles they play (meaning their work
assignments and job responsibilitiesh CDE, desktop workspaces, each with a unique
name, ca be accesed with a simple selection from a barttee bottom of the screen.
Operators/user ould be @le to move to a different workspace by selecting the
designated workspace representationd adoulbe-clicking on mouse button #1.
Operators/user swould be ale to move objects from one workspace to another by
dragging ad dopping a olect's iconontop d the representain d the workspace to
which that object is to be moved.
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2.1.3 Window Activation

Operators/usersiould be provided the means to cycle through windows Wwinaerlap

one anothe (thus obscung part or all of 'lower' windows) This is normally a function

of the window manager. The following means should be used to provide operators/users
the ability to select among available windows open on their desktop.

« Operators/userdould be &le b ‘'make adive' each windowore & a time, in
sequence by (a) holiy dovn the 'Shift key, (b) positioning te airsor & the
location d overlapping windows by means of the mouse, and (c) pressing mouse
button#1in progression and stop when yhieave 'maé acive' the window they
wish © use Operators/usersould be ale to cycle through the sequence of
overlapping windows continuoyslby these cmbinations of key and mouse
button actuations.

« Operators/usersould be &le © 'make adive' a window by (a) positioning the
cursor anywhere insgdan inactive window and (b) pressing mouse buttdn
Here aain, operators/usexr dould be provided the opdn d performing this
operation repeatedly.

« Itis al® possible b use functon keys in conjunction with &trl or alt key to
provide operators/users with the ability to select windows (@igsF1> to select
the first window,alt <F2> to select the second window.). The asignment of
windows to function keys is simply determined by the order of window activation
(i.e., sequence of window opening on the desktop).

2.1.4 Definition of Desktop Icons and Icon Textual Labels

For consistency in look and feel, ECS user interface developers should avoid proliferation
of widely varying iconic representations of objectsdgrocesses There shou be a
standard set of icons for all appropriate situations.

An icon label will consist of: (a) a unique object name and (b) an object name extension.
The object name will be unique to the object or process. The objeetattansion will
designate the object or process typg@perators/user ould be @le to change object
names, but will not be permitted to alter object or process type classifications.

Restri¢ the @solute number of icon types available on a 'single’ workspane rnore

than 20. Operators/users will almost certainha remember the functionaitof any

more than that Ideally, avoid tle availability of any more tha 20icons regardless of
workspace. If that is not possible, try to ensure that any operator/user who sees more than
one desktop (e.g., manager, scientist, and ECS M&O operators) doe=eray snore

than a total of 20 icons.

2.1.5 Guidelines for ECS Login , Logout, and Passwords

Use the following guidelines for login, logout, and passwords.
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2.1.5.1 Login

"Logins" are an authentication tool used to ensure that only authorized operators and
users gain access to systems, applications, and data. A well-designed system requires
login only once at the system level (after login at a workstation), allowing any authorized
operator/user access to those applications and data elements to which that operator/user
has been granted permission. The following guidelines should be considered when
designing a login system:

1) Login should be a simple, prompted process.

2) Login shoull be the first action thathe operator/user npaperform at a
workstation.

3) Operators/usersnd operatos dould be prompte orce d the ECS application
level. No additional logins should be required for those applications for which the
appropriate accesses and permissions have been granted.

4) The loginprocedure must appear to the operator/usdretsepara and dstinct
from application procedures. Login must be completed before access is granted to
applications, operations, or data.

5) Login, at a minimum, should include ethombinaton d a use ID and a
password Operators/users must enter thesements correcyl before accesing
system resources.

6) The text entry field for each requirgaece of information, (i. user name,
password) shodlbe dearly labeled ad pesentd onseparate lines,sahown in
Figure 2.1.5.1t. The figure depicts a generic model of an acceptable "login
dialog Although "login" does not haveotbe performed through a dialog, it
shout be the first ad orly operation availablea paential operators/users after
login & the workstation. N ather information should appear on the soredil
an operator/user has successfully completed the login process.

A\ Login

User ID: | jdoe

Password: [ xxsssx T

‘ OK | Cancel |

Figure 2.1.5.1-1. A generic model of an acceptable "login " dialog.
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7) Establi® user authorization for applicationsch data display @ initial ECS
application login Do na requie alditional authorization whre data display,
entry, or change attempts are made.

8) Do na allow enterd passwords d be displaye on the scree. Typically,
asterisks are substituted for alphanumetharacters of the password in the
password entry field (see Figure 2.1.5.1-1).

9) Operators/users should receive relevant feedback regarding the status of the login
process.

10) In the event of a system delapperators/user sould be alvised as to when the
system will be ready (see Table 2.2.5.4-1 entitled "Maximum Tokeraiu
Optimum Response Times for Generic Operations PertbioyeComputers in
Response to Operator Tasks").

11) If an operator/user canmdogin to the system, a dialog should appear to explain
the reason for this inability.

12) If an operator/user makes an error during the lggiocedure, an error dialogr
message shodllbe usedad naify the operator/user of the nature oétaror and
guidarce orrecting tle eror. The message shaliha generate information that
could assist someona kreaking into the systemFigure 2.1.5.1-2 illustrates a
poorly designed login error dialog. Not only does this dialog fail to guide the user
towards a solution (it does not clearly state the natureeo&tbr, and dees not
advise the operator/user how to correet @nor), bu it also dsplays information
that represents a potential security risk (an incorrect password entry is echoed,
providing cues to the correct password that would be obvious to an onlooker).

4 Error!

N

You have entered:

"passwork"

Figure 2.1.5.1-2. Example of a poorly designed login error dialog
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Figure 2.1.5.1-3 illustrates an error dialog that is better. The nature of the error is stated,
an opportunity to correct the error is presented with guidance, and no information is
displayed that is a potential threat to system security.

v Error!

Invalid userid.
Please try again.

User ID: | jdoe

Password: | skxxxex T

‘ OK | Cancel |

Figure 2.1.5.1-3. Example of an effective error dialog  for incorrect
password entry.

2.1.5.2 Changing Passwords

Passwords ararequired elemenin the loginprocedure Since uselDs are generally

based upon the name of the operator/user, they are not hard to guess, if one is inclined to
do . By requirng wse of a passwordurauthorized access to a giveperator's/user's
system accountsnd permissions is not possible bdsenthe knowledge of the uséD

alone For further informatbn onthe use of passwords and champpasswords for the

ECS application, please consult NASA and ECS security guidelines.

2.1.5.3 Logouts

"Logout" ends the operator/user ECS gassi It should clog dl ECS application
windows and return gthcmputer display to the initial workstation login seredf ECS
applications are open, logout should initiate an exit from active applications.

2.2 Workbench

The ECS workbert provides tools for helpig operators/users to access, analyze, and
disseminate data to colleagues throughthhe scientift communiyy. The workbench
provides oftware objects that are subtypes of the basic object clpss@sled by the
desktop The workbenh olects offer an environment for accessing and managing an
operator's/user's view into the EOSDIS data and services and consist of the following:
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A collection d GUI-based tools for viewing, creating, and editing ECS data
objects.

» APIs or libraries to build science applications or prepare and manipulate data.

» A collection of software objects providing the GUI to the ECS services, ECS data
objects, and ChUl interface functions (if any).

 ECS client support software objects that assisthe interactionbetween the
Client Subsystem and the ECS services.

This subsecton describes the OSF/Motibhect selection model and its characteristics
that define the characteristics and behavior of the workbench.

2.2.1 The MOTIF Object Selection Model

OSF/Motif employs & obect-action selection model for navigating around the
workspace The OSF/Motif Syle Guide Release 1describes this model succinctly in
the following manner:

"In olgect ... selectin, wsers first selectraolject, and then
select an action to perform on that objedthe OSF/Motif
selection model employs the following kinds of selection:

» The selection of a single object
» The selection of a range of objects

* The selecbn d additional (non-contiguous) objects,
including multiple ranges.

To make selections in OSF/Motif applicatipnssers
always use the same basic stepsirst, thgy place the
pointa (mouse) or location cursor (keyboard) on the object
they wish to select Second, thg perform a specific
selection action. Thus the kinds of selection... are not
separate types of selemii. Rather, they are variations of
the one selection modéheme Which variation thg use
depends on whether they wish to select a single object, a
range of objectsor several additional (non-contiguous)
objects."”

Table 2.2.1-1 lists the mouse buttondakeyboad operations of the OSF/Motifl.2
selection model.
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Table 2.2.1-1. The OSF/Motif 1.2 Object-Action Selection Model

MOUSE BUTTON KEYBOARD
SELECTION TASK OPERATION SELECTION
OPERATION
Select a single object (set the Click BSelect (left Press <Select>
anchor point) and deselect all mouse button)
other objects.
Select a single object from a Release BSelect in a | Press <Select>
collection of browsed singly selectable element while element is
selectable objects and deselect highlighted
all other objects.
Select a range of objects (set Drag BSelect Press <Shift> +
the anchor point at range navigation keys
beginning) and deselect all
other objects.
Toggle the selection of all <Shift> + click Press <Shift> +
objects between current BSelect <Select>
location and the anchor pointer.
Toggle the selection of an <Ctrl> + click Press <Ctrl> +
additional object. selection operation selection operation

Refer to theMotif 1.2 Syle Guide(Chapter 4 Selection for a detaild descripton o
selection models and operator interaction techniques.

2.2.2 Navigation and Window Management Design for Integrating ECS
Software

This sction pesents design standards for the navigation and window manageiment
ECS software that employs a graphical user interface (GUI). Itis intended to support the
development of a consistent look and feel for all ECS subsystem software applications, to
the extent practicable. The successful GUI design will poeda onsistent look and feel
across ECS interfaces, regardless of the underlying type of sefgyalication tha is
integrated into ECS, including Motdevelopmental and Commercial-Off-the-Shelf/Off-
the-Shelf (COTS/OTS) and HyperText Markup Language-based (HTML-based) software
applications ECS Release A will suppoitwo desktops namely tle eisting ECS
desktop and a desktopasel on the new industry standard, Common Desktop
Environment (CDE). This represents a transitional phase the existing ECS desktop

to CDE The transition to CDE will & complee & Release B The impact of this
transitional peond onthe GUI design for ECS subsystem applications will bé tha
applications cannot depé on the availability of a single set of desktop services to
support the workbench.

ECS User Interface Style Guide 11 410-TD-001-003



2.2.2.1 Problem Statement

The dfective integratbn d ECS software that encompasses the full range of Motif
custom, COTS/OTS, and HTML-based applications is dependent upon addressing at least
four GUI design issues. These issues are:

1. Operator focus - Simply statd, operato focus is tle aility of an operator/user
to orient to, navigate through, and interact effectively with the GUI to accomplish
specified tasks.

2. Screen Density- The anount of informatn pesentd ona CRT displg has a
direct effect on its readab¥itby operators/users The goal for scraedensity is
set to 25%, with a maximum upper limit of 50% of the overall screen workspace.

3. Real estate management Effective management of the CRT real estate involves
(a) the dficient allocaton d CRT works@ace anong the screen elements that
support ongoing tasks, (b) ease reconfiguration and restorati d screen
elements (without destructive loss of data), (c) effective presemtetiechnical
information ad ogions without excessively taxj hunan memory limitations,
among other factors.

4. Use of overlapping windows and iconification Effective focus and real estate
managemeninvolves minimizng dependence on multiple overlapping windows
and iconification as CRT display 'real estate management tools.'

2.2.2.2 Navigation and Window Management Design Standards

The design standards discussed ins tlection are intendedot provide alequate
operator/user focus to the tasks being performed and techniques to manage the density of
screen information and the overall screen real estatbe following operator/user
interactions with the computer are assumed in this section.

1. At the desktop (whetherehexisting ECS desktopr the upcoming CDEHlesktop
environments), the operator/user initiates an ECS @messi activating an ECS
icon.

2. The agplication dsplays a Motif primary window to the operator/user(The
primary window consists of a pull-down memn top, a ollection d tabbed
forms, or "tab stack,” below the pull-down menu, and application wadespea
on each tabbed form, among other screen elements.)

3. At this point, the usage of CRT display space is dependent upon the information
presentation requirements of the ECS application. The typical operations are:

a. Operator/user toggles through tabs to s$etabbel processes that are
associated with an 'active' ECS subsystem.

b. The functionality associated with the seldcf@ocess is displayed in the
application workspace area contained in the application's primary window.

c. Circumstances myadictate however, that Motif secondary windowke
created @ dsplay the functionality associated with specific procesgésis
may occur, for example, in the situation where the process uses the
functionality of a COTS/OTS product to accomplish tasks.)
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d. In this case, the icon activates the COTS/@ndglud inside its owm dscrete
window. A similar situation mg occu for HTML-based applications, which
are by definition nd Motif-compliant (This desgn daces control of the
activation ad dsmissal of all secondary windows, including COTS/OTS
products and HTML-based applications, into the "staadf' tabbed forms
located onthe gplication’'s primary window In this case, there shaube a
clear distinction between custom and COTS/OTS or HTML applications, such
as by a feature of the icon that indicates it is for a COTS/OTS or HTML item.)

e. The requirement for a secondary window may ascur whae dalogs or
message boxes are needed to supj@ immediag@ acomplishment of a
given task or when immediate feedback on the outcome of a given operation is
required.

The following sections define the key components of this design.
2.2.2.3 Tabbed Form

A single tabbed form will & associated with each ECS subsystem appbtaoatiThe tabs

on each tabbed form will contain icons capable of gemgraifault screen layouts, as
described in the preceding section. The icons will control the mapping of associated ECS
subsystem functions or processes to tabbed wackspeas containg on pimary and
secondary windows.Each icon will use standard icdmtmaps representing common
ECS processes (e.g. control, monithistory) to the maximum extent feasibleThe
tabbed form provides one of the main tools for managing CRT display real @stdor
achieving operator focus on the task to be performed. In general, for a single application,
it is desirable to keep the number of processes, and therefore tabbed forms, small enough
tha there will ke asingle row of tabs below the me bar & the bp o the screentwo

rows of tabs should be considered the maximum permissible.

This design als permits the use of a toolbar rulerbar b provide icon-based access to
services (e.g., print, file save) as used in typical PC windows applications.

2.2.2.4 Multiple Window Containers Inside the Primary Window of an Application

The preferred mode of operation in this design is to assign each ECS subsystem process
to one Motif ‘container' widget located (@shild) on the gplication's tabbed workspace

area for the primary window (the 'parent' containefhis minimizes dependence on
multiple overlapping windows and the iconificati d application windows as the
primary method of real estate management on the CRT display.

The following applicatin 'kehaviors' are used to manage #tivation and dsmissal of
these child containers.

a. Activation d an icon (on the tabbed form) displagshild container windowon
the gplication workspace for the primary windownda'nides' all other child
containers in the same application workspace.

b. Activation d ead dfferent process, within a given ECS subsystem application,
provides for the proteain d critical dat ajaing loss or destruain by the
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application. That is, within an application, when an operator/user has entered but
not save dataon ore tabbed form and then activates a second tabbed form, the
unsaved data is protected and accessible by simply activating the first tabbed form
agan. This behavior is obtained for all @aessociated with the tabbed form
window container, in which unselected processes are not visible to the operator.

c. The tabbed form supports a rapid toggle betwgeocesses permitting
operators/user to observe data entered on prior screens (for the active application).

d. Extensibiliy of the workspace area inside the primary window is achieved
through the use of scrollablontainers (gy., mned window) This permits
operators/users to scroll across portions of a widge interact with the
functionality required to accomplish a specified task. While it is preferred that all
functionality associated with a given process be visible on a single window, this is
not always feasible Therefore, this design supports the goal of locating most
process-specific commands, operations, and text on the same 'process’' window.

2.2.2.5 Consistent Placement of Secondary Windows on CRT Displays, with Reference
to the Primary Window

The @nsistentplacement of primary and secondary windowsthe CRT display is a
principal aid to achieving @nsisteh look to the ECS GUI. This means that window
screen elements will implement the following screen display guidelines.

a. Primary windows will default to the upper middiea of the CRT displaupon
activation of an ECS application.

b. Secondary windows (e.g., those that contain COTS/@®8ucts or HTML-
based applications or that are otherwise necessitateerator/user work flow)
will be displayedm noroverlapping secondary windows adjacemthe primary
window. These window sall be adivated ad dsmissed in accordance with
their requirel use for eals process ®lectal by the operator/user toggling among
iconson the wllection d tabbed forms A secondary winde will appear to the
left of the primary window on the CRT displalf two secondary windows must
be displayed simultaneously, an additional secondary window will be displayed to
the right of the primary window In the unlikely evenhtha three or more
secondary windows are required for a giyocess, they shallebaranged in a
manner that permits the operator to rapidly select an active window from among
those available on the display.

c. Secondary windows that contain subordinate diawgsessage boxes will be
displayel prominently in conjunction with the primary window (or secondary
window) to which the dialogr messagdox contained in the secondary window
is attachd. This means thathe dialogor message box will overlap with and
display on a portion of the window to which it is associated, such that critical data
are not obscurkby the diabg a messagdox. Sud dalogs or message boxes
will be dismissed when their use has been completed.

Figure 2.2.2.5-1 illustrates a typical sequence of events and associated window placement
definad by this desgn. To start, a operator/user activates an ECS applmatiby
selecting its matching icoan the ECS desktop (see Padetf Figure 2.2.2.5-1) The
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application respondby placing the primary window for # gplication onthe upper

central region of the CRT display (see Panel 2). The ensuing sequence of events depends
on the process that is selected by the operator/user. For instance, to select Process A, the
operator/user activates the process icon for A and the CRT display is updated with the
'Process A screens' (see left side of Panel 3). On the other hand, to select Process B, the
operator/user activates the process icon for B and the CRT display is updated with the
'Process B screens' (see the right side of Panel 3). The balance of an operator/user session
with the ECS subsystem proceeds in a similar fashion.

ECS DESKTOP or CDE

PANEL 1 / \
Activate desktop O O O
icon for ECS O
subsystem m

PANEL 2

Initial Application Display

Activate Icon o 7( - Pull-Down Menu \
for Process A 110 2 Rows of Activate Icon
Primary TNIabs on Tabbed Form for Process B
Window
PANEL 3
v Process A Display Layout v Process B Display Layout
— [ Additional p— [ Additional
V\zﬁgzwary Primary Secondary | V\ﬁﬁgzwafy Primary Secondary |
(CoTS or Window | Dialogs/ | Windows (COTS or Window |Dialogs/ | Windows
HTML apps, Message| (if justified) ' HTML apps, Message| (if justified) '
or otherwise| ‘ or otherwise ‘
justifiedy ) J- - — - - justifiedy )  _ J- - — - -

Figure 2.2.2.5-1. lllustration of Hypothetical GUI Screen Layout Concept
Using Tabbed Form Navigation Technique

2.2.3 Measures of Effectiveness (MOE) for CRT and GUI Screen Density

Scre@ density isa cdculation d the proporton d display character positions in the
scre@ o an area of the screen (i.e., a window) containing songethiVhen screen
density exceeds certain limits, then the resgltdsplays become increasingly more
cluttered and complex for users to use. Screens whose screen density is within the limits
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are accetable Screens whose screeensity exceed (is greater than) the limits require
redesign to redte gparent screen complexit Acceptable scree density is defined
below.

2.2.3.1 General Principles

« Provide only information thais essentiato making a decisn a performing an
action. Do not flood a user with information.

« Provice dl data relatedd ore tak on a single scrae The user shodl na have to
remember data from one screen to the next.

« Maintain overall densitylevels of less tha23% to 30%, with a maximm tolerable
upper limit of 50%.

2.2.3.2 MOE for overall screen density

Overall screen density is a measure of the percentage of alphanumeric character positions
on the entire screen containing data. There are two methods available for calculating this
MOE.

Method A for computing the overall CRT densitty the first method, four steps calculate
overall CRT display density.

1. 'Rubber band' the portion of the CRT display that contains data. Calculate its area
in square inchesThe resit is used as the denominator in the ratio equation for
overall CRT density.

2. Estimate the number of text characters contained in the ylisgitay ore of the
following two procedures (a) Coun the adual number of text characters
displayel onthe scree. Or, (b) calculate the number and lemgf all rows of
text of a given standard text size, and multiply the result by aipropriate
estimate number of text characters per squarehirat a given Font Point (see
Table 2.2.3.2-1) The result 6 (a) a (b) is used as the numerator in the ratio
equation for overall CRT density.

3. Calculate overall CRT dengiby dviding the result of sg@ 2 by the result of
step 11

4. |If the ratio is > 50%, then the window screens on the display must be modified. If
the ratio is <50% but greater th23%, then consideration shaube given to
modifying the window screens on the digplaf the ratio is< 25%, then stop.

The density is well within tolerances.

1if the overlap between two or more open windows is greater 8%, then Method B, descrileon the
next page, should be used to calculate overall window screen layout density first for all windows displayed
on the CRT. The sum of all window screen densities is then used as the measure of overall CRT density.
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Method B for computing the overall window screensity In the second method, four
steps compute the overall screen density of a window area on the display.

1.

'Rubber band' the portion of the window display area that contains data. Calculate
its area in square inches. This value represents the total available window display
area ad is used as the denominator in the ratio equation for overall window
screen density.

Measure the lenlgt of each row of text (including text fields inside text
entry/selection boxes) in inches. Sum all row lengths of the same font type (fixed
or proportional) and font size Determine row height by lookg upthe row
height value in Table 2.2.3.2-1 for each specified font type and size. Multiply row
height by total row length for each font type and size. Do this for every font type
and size of each type used in the window display. aBaan all results to create

the total number of square inches used in the window display area.

Calculate the overall window screen density by dividing the result of step 2 by the
result of step 1.

If the ratio is >50%, then the window screens on the display must be modified. If
the ratio is <50% but greater th23%, then consideration shaube given to
modifying the window screens on the digpldf the ratio 5 < 25%, then stop.

The density is well within tolerances.

Table 2.2.3.2-1. Look-Up Table for Number of Text Characters per inch,

given a specified Font point size. 2

Font Size Font Height in Font Height in
(in Points) Inches; proportional Inches; fixed fonts
fonts (helvetica) (lucida sans
typewriter)
8 0.1250 0.1250
9 0.1250 0.1250
10 0.1250 0.1250
11 0.1250 0.1875
12 0.1875 0.1875
14 0.1875 0.1875
18 0.2500 0.2500
20 0.2500 0.2500

2These measurements were recorded from a SunSPARC 10 workstation, running Open View 3.3, Motif
Version 1.2. Standard fonts were displayed using Builder Xcessory 3.5.1.
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2.2.4 Window, Menu, Control Button, and Dialog Selection and Design

Beyond the iconic representati d objects, OSF/Motif identifie dandardized sets of
tools (including: windowing, menu, control, and interactive ajabgions) for use by
GUI developers ed programmers in the raghidevelopment of ‘friendly’ methods of user
interaction with te computer. These methods of interaction include (1) seledf
items fran menus and submenus that pull dgwop up,and/or cascade from other
menus; (2) activabn d functions by mouse-clkcon a variey of types of buttons and
other controls; (3) reading/selection/gntof text in a wide range of types of
windows/dialog areas; and (4) combinations of these screen-based camdrdispéays.
Secton 2.2.4.14 mvides decision aids, in the form of logic diagrams, to assist GUI
developers/programmers in selecting among windows/dialogs, controls, and control
groupingwidgets The use of the termvidgetor widget setsn this Style Guide refers to
screen elements and collections of elements in windows, menus, comnicbldalags,
developed using the selected GUI builder tool.

Windows. The following specific guidelines are associated with windows:
2.2.4.1 Primary Window

The primary window (the window from which all other windows are generated in an
application) should possess the following characteristics and behaviors:

« Operators/userdiould observe that all ECS workbench applications open with a
primary window.

« The primary window should be the first window displayed.
« One primary window per application is recommended.
« An application can only be closed from the primary window.

« A primary window may contain dialogs, lists, boxes, controls, and other elements,
as subsets.

2.2.4.2 Secondary Windows

The secondary window(s), (context-specific dialogs that uswatiur inside windows),
should possess the following characteristics and behaviors:

« Secondary window $hould always b asociated with a parent windowsually
the primary window.

« Secondary windows myahave secondary window$owever,it is poa form to
have more tha 3 herarchicalevels of windows (i.¢ ore primary windav with
two secondary windows, with one subordinate to the other).

- Secondary windows may contain a vayrief widget types (eg., boxes dialogs,
menus)
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Menus. The following specific guidelines are associated with menus:
2.2.4.3 Pop-up Menus
Pop-up menus should be restricted to the following types:
« option (parameter) selection for both object and process icons
+ root desktop window management

« special purpose dialdgoxes (as defined within thiglotif 1.2 Syle Guidg which
are ather data or teixintensive [e.g., (1) seleoth d a phrase from a list of
comnon phrases; (2) enyr of a scalar value; (3) use of a slide bar as in color
selecton by operators/users; (4) tailorg o an analysis in whit data from one
objed is 'dropped' into another object - by means of icons - and the operator/user
must configure the analysis parameters or enter additional data].

Pop-up menus should be arranged vertically only (i.e., avoid the use of horizontal pop-up
menus).

2.2.4.4 Pull-down Menus

Pull-down menus, which appear vertically when menubar pushbuttons (cascadebuttons)
are actuated, should be used generally for application management and organizing access
to the most common features of an applicatiory.(elelp, font selection for text
processing operations).

2.2.4.5 Application Menus

Application specific operatianould generaly be restricted to actuation through the
application window - ad nd actuated through the root windowNote however, that
application window management (opening/abgsid windows) ca occur through root
desktop pop-up menus, since these operations are not application specific.

2.2.4.6 Multilevel Menus

Multilevel menus involving pull-down or pop-up menus should employ cascading menus
for all submenus Multilevel menus shouldn general emmy no more than two levels

(i.e., ore main and a singlcacading menu) However, the main menu mdave more

than one cascading menu.

2.2.4.7 Lotus-style Menus

Lotus-style menus involve the application of submenu bars, the content of which changes
as main menu items are selectédhis menu style shodlbe reserved oy for common
applications (e.g., Lotus 1-2-3) that already employ them. Theydhbewd/oided in all

other circumstances.

2.2.4.8 Full-screen Menus

Full-screen menus (e.g., full-page ttewenu froma daracter-bagk user interface) are
unnecessary for all usesiness the nature of an application calls for their use or
operators/users hav epectations tha they shoul be available However,
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operators/ussrdould be permitted to resize windows to encompassdtire screa on
demand.

2.2.4.9 Function Keys

Functon key operations (asubstitutions for menus) are generglunrecessar due to

the use of keyboard acceleratpesmitted uncer Motif. Therefore, all ECS applications
should avoid the use of special function keys. Function keys (particularly in combination
with simultaneous ke presses of other keys) mde usel, hovever, as a means to
establi® keyboard accelerators in addition to menu selections by means of mouse
operations as permitted in the Style Guide.

Motif does reserve the use of some fuoictkeys & down in Table 2.2.4.9. These
function key reservatiom sould be respected in all applicatians Keystroke
combinations consisting of a function key and either <Control> or <Shift> keys, have not
been assigned. Additionally, workstation keyboards pratibyedfferent manufacturers
include numerous special function keys not stashderall keyboards Avoiding the use

of such special function keys will help ensure that ECS applications are fully operable on
all workstations regardless of manufacture.

Table 2.2.4.9-1. Motif Function Key Reservations.

Function OSF/Motif OSF/Motif Function OSF/Motif OSF/Motif
Key Assignment Assignment Key Assignment Assignment
(no modifier) (<alt> mode) (no modifier) (<alt> mode)
<F1> Help - <F7> - -
<F2> - - <F8> - -
<F3> - Lower <F9> - Minimize
Window
<F4> Prompt/Pop-up Close Window <F10> Switch to menu | Maximize
Menu bar Window
<F5> - Restore <F11> - -
Window
<F6> Switch window Switch Window <F12> | - -
panes

2.2.4.10 Mnemonics

Mnemonics shod be anployed to idently keyboard acceleratdeys which act as 'hot

keys' for experienced users to activate menu options without having to traverse menus by
means of mouse operationdhe mnemonic shodlbe dphabetc dharacters only and
shout be identifiabé @ the underlined character in each comdhaame ontained in

menus Preferably, the mnemonic shdube the fir$ letter (case insensitive) of the
command rame However, it is understood thamultiple occurrences of the same
alphabett character will occur in the same me In this eventa omnsonant character

later in te ommand rame shouwd be selected as the mnemonic and therefore be
underlined. Function keys should be selected in accordance with the Style Guide in order
to actuate ta ommand. For example,ahCtrl> key and the letter 'N' caiilbe pressed
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simultaneously to activate ahammmand NEW' on the 'FILES' menun order to clear
memoy of all data presently located thameiTable 2.2.4.10-1 listsuggestd keyboard
accelerators for ECS. Three of the suggested accelerators result in actions different from
those suggestedh iprior versions of this Style Guigehey ae <CtrI>d, <CtrI>h, and
<Ctrl>r. These changes, shown in the table, reflect compatibility with CDE.

Table 2.2.4.10-1. Suggested Keyboard Accelerators for ECS

Recommended Accelerator Action

<Alt>F4 Close active window, does not exit the application unless it is
the only window

<Delete> D_elete selected text, graphic, or object without copy to
clipboard

<Ctrl>/ Select all

<Ctrl>\ Deselect all

<CtrI><BackSpace> Change permissions

<Ctrl>a Save as

<Ctrl>c Copy selected text or graphic to clipboard

<Ctrl>d Go down in folder hierarchy

<Ctrl>f Find file

<Ctrl>h Go to home folder

<Ctrl>n Start a new document

<Ctrl>o Open a document/file

<Ctrl>p Print data entr_y values or active file contents (not a graphical
dump of the display)

<Ctrl>q Quit the current application

<Ctrl>r Replicate (duplicate) selected text or graphic

<Ctrl>s Save current document/file

<Ctrl>t Open a terminal in the desk top

<Ctrl>u Go up in the folder hierarchy

<Ctrl>v Paste copied/cut text or graphic from clipboard

<Ctrl>w Close a file without closing the application

<Ctrl>x Cut selected text or graphic to clipboard

<Ctrl>z Undo last operation

Controls. The following specific guidelines are associated with controls:
2.2.4.11 Radio Buttons

A radio buton is a symbol placed to the left of a menu choice (option) in a single-
selection fiedl. It is either 'on' (true - pushed in/detented) or 'off' (false - extendtd)
function is similar to that of a button on a car radio: only one radio button may be active
at a time in a menu containing radbutons Menu operations mg@ be use by
themselves to provide this type of control option.
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2.2.4.12 Push Buttons

A push buton is used for actions that occur immediately when thé gugton is
selected. Use push buttons in pull-down menus.

2.2.4.13 Check Boxes

A check box is a symbol used for multiple-choice selections. When usersasdieate
(option), the hed box appearace thanges (usuallyra'x' appears in t ek box).
More than one check box may be active at a time in a single anehalog box.

2.2.4.14 Control Groupings

Similar a related controls should be groapdependng upontheir frequeng of use ad
the extent to which controls must remain readily availabl®perators/userslif controls
are frequenyl used and must remain readily available, thea thntrols sould be
grouped and locatieonthe gplication main window Otherwise, te controls $iould be
made operator/user accessibleotigh pull-down o pop-up menusral gouped together
in group boxes or control panels.

Decision aids for selecting menus, dialogsand controls. Two decisions aids are
available for GUI developers/programmers to choose among the types of tools to develop
ECS operator/user interfaceshe first decision aidresents a series of heuristics in
guestion and answer form within the structure of a top-down flow diagram. The purpose
of this decision aid isot provide programmers ¢éhgpropriate rules for selecting among

the available menu ad dalog structure options The programmer should familiarize
himself/herself with the decision aiché have agood uneérstanding d the operations

users will perfom in ader to accomplish assigned taskd is on this basis thahe
selection of tools will be best accomplished. Figure 2.2.4.14-1 presents this decision aid.
Once selected, these decisahould be revisitel by the programmer. As the human-
machine interface for a specifigplication evolves, & dructure m& become
increasingly complex and would therefore beeoancadidate for a restructurg d the
interface permitting more optimal menu and dialog layouts.

This decision aid is based on the following assumptions:
« Pull-down menusre the backbone of the menu structure of each application.
« Pop-up menus are restricted as described in guideline 2.2.4.3.

-« Some menu rad dalog structures ar wnsidered independent of this decision
logic. These include:

- Icons on the desktop

- Message box (computer-generated alert automatically presented to users during
interactive session with the workbench).

The seond cecision aid $ gructured similarly to the first The purpose of the second
decision aid isd provide programmers the rules for selecting amorgy dhailable
controls for use in menusd dalogs that allow users to manage their activities within
applications The approach applied to the use of the first decision aid should be used by
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programmers in applying the ssw cecision aid. Figure 2.2.4.12-presents this
decision aid Again, programmers are reminded thamproved selections and
arrangement of controls, menusdadalogs will be esident as the design evolves, and
programmers are theretoencouraged to revisit earlier selections for the most optimal
presentation.
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Consider the nature of the user task (operation) being performed when
answering the questions below.

Isa Menu Does the Menu Use:

Are Users Required | Yes |  Required for Contain a
to Remain Focused = Temporary Use Series of - Cascading

on Their Work? in a Specific Sclomplex7 Menus

? elections?
10 Context? 2

No No No

(0R)
No

Are Users Required
to Enter a Value Yes

Dialog Box
from a Range of - ) B
Values by Adjusting Containing
a Scale? a Scale
2.0

*No

Are Users Required
to Make Selections:

a) Frequently, or

b) Several at Once, | Yes | Control
or —  Panel

¢) Currently Using 3.0.
Mouse in Control
Panel which
Modify
Relationships
Within an
Application? 3.0

No

Are Users Required
to Select from a
List of Six But
Not More than 12
ltems?

Yes
L[ Option

4.0

No

Figure 2.2.4.14-1. Decision Aid for Selecting Menu and Dialog Structures
(Sheet 1 of 2).
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to Perform an

Are Users Required

Immediate Action?

7.0

| Yes

Message
Box

7.0.

Does the Menu
Contain a Series of
Complex
Selections?

8.1

Use:
No
Combined
Are Users Required Yes |List & Entry
th)ES_eI(_ect f[_om ?n Yes Is Incremental — | Boxes
o r?]I:ttergt islstgn p»| Search or Automatic 51V
or Variable in ’ Entry Required? /F\
Length? 51
50 No List Box
P
No
5.1.2
Use:

Are Users Required Is Incremental Combined
to Enter Text Yes . Yes List & Entry
(extrinsicto a P Search or Autpmatlc ‘ P> Boxes

document) Entry Required? 6.L1
6.0 6.1
No Use:
No
P Entry Box
Use: 6.1.2

Yes

Cascading
Menu

8.1.1

Figure 2.2.4.14-1. Decision Aid for Selecting Menu and Dialog Structures
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Consider the nature of the user task (operation) being
performed when answering the questions below.
Are Users Required ( Use: \
to Select One '
Mutually Exclusive Yes Rad
Option from a List ~ —Jpwm B it 0
of Mutually ution
Exclusive Options?
1.0
\ 1.0.1)
* No
( . )
Are Users Required Are Users Use:
to Select at Least Vs A Retqltgred tt(') t Ves
One Option from a clivaterde-activate Check
List of Options? P> Each Option — | Butons
Through Toggling?
20 21 211
$ No * No
Are Users Required Use: Use:
to Select Several
Options from a List Yes | Group Box Push
of Options — | with Push Buttons
(Especially When Buttons
Space is Limited)?
3.0 \ 301 ) \ 212 )
v No
Are Users Required
to Select Many
Options from a List Yes List Box
of Options?  -—m~| yjth Check
Buttons
4.0.1
Push
Buttons
5.0.1

Figure 2.2.4.14-2. Decision Aid for Selecting Controls and Control
Groupings
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2.2.5 Location of Screen Elements on the Screen and in Primary Windows

The location of screen elements for applications should be standard to the extent feasible.
The common elements of a ChUI/GUI screen are:

screen title

screen identifier or ID (e.qg., title or identifying dad uppe right corner of client
area)

client area or screen body, including:
- captions

- data

section headings

completion aids

prompting

status line or instructional messages (optional)

help (located on Elp pull-down menu)

error messages (located on status dineppearing in separate message boxes)

command area (if applicable; normally used only in ChUIs)

Table 2.2.51 presents the preferred location for eadf the dements listed above.
Columm 2 pesents the preferred locations for elements in a window environment, while
colum 3 pesents the preferred locations for elements in a ChuUIl (e.g., full screen
display) @ full-screen window environment (or nearly sohese location conventions

for a full-screen environment presume a nominal 24-line CRT display. Other screen sizes
should be expanded (or reduced) proportionally. See section 3.4.1 for further information
and representation of layout for elements on the screen in a GUI primary window
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Table 2.2.5-1. Screen Element Locations for Applications

SCREEN ELEMENT

LOCATION IN WINDOW
ENVIRONMENT

LOCATION IN FULL SCREEN
ENVIRONMENT

Screen title

title bar of window

upper center

Screen identifier or ID

upper right hand corner of client area

upper right hand corner

Status or error messages

status or message line (optional) at
the bottom of the window; or separate
message box as needed

line above the command field or
function key description line (on a 24
line screen this is line 23)

Help

extreme right hand corner of window
menu bar

bottom line of the screen

Command area

bottom of the client area, if used

bottom line of the screen

Screen body (or Client
Area in the Motif
environment)

operator/user work area inside the
primary window

lines between title and message line
(lines 3 to 22 on a 24 line screen)

2.2.6 Graphical Interaction Techniques for Interaction Tasks

Graphicé interaction tasks describe operations perfarrbg operators/users to enter
symbols using a varigtof possible input devices which causda) the aduation d
computer commandsand (b) the manipulation of graphical objects. For the purposes of
these guidelines graphica interaction tasks applgenerically to the broadest class of
ECS users. This includes the following task types:

« selection -- highlightindoy dragging tle airsorover the materiato be selected,
eitherby using the mouse with the left buttaepresseé o by using tre arow
keys with the shift ke held depressed (this is the OSF/Mothject-selection

model)

« quantification-- selection or keyboard entry of numerical data in data ¢ietds

« text entry-- selection or keyboard entry of alphanumeric data in data &eittg.

These tasks primarily suppgdhe use of text-based applicationiSor implementatin o

interaction techniques and irnponedia, Builder Xcessoryprovides widgets wit default
interaction processes.

1 It shoutl be noted thathe lexion o graphica interaction tasks does nimclude dat entry operations
such as wordprocessing, spreadsheet development, and computer programroimgy ¢haers) per se.
Rather, the focus is on computer commands (which may anehticipated © occur n data entry) that
result in user-computer interactions
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The programmer is encouragedibecome familiar with these tasks and techniquBse
optimum selectin d a specific technique has lreeetermined empirical by human
factors resealt These guidelines have been extrapolaterh fiwat research for use by
programmers in making input device selections.

2.2.7 Other Human-Machine Interface (HMI) Considerations and Standards

The HMI considerations discussed instlaubsection are intended as conventiomd
applied to the development of ECS user interfaces. eTtms/entions are drawn from
applicable human factors engineering standards affectangpfbearane and control of
the HMI. These conventions are currentiynio mrticular order, and will & extended as
the need arises.

2.2.7.1 Character size and fonts

Fonts dould be selected to facilitate menu and label legibility and improve text search
and sorting tds performance In general, ECS applicatisnsall use fixed width fonts,
specifically lucida sans typewriterwith a least 18-point character size for menus and
labels, and taleast 12-point character size for listf a wmpelling reasn pecludes
meeting these standards, Appendix D provides additional guidanaedoirel pixel
matrix, character stroke width, and character height to width ratios.

2.2.7.2 Use of Color

Two cautiors $ould be observed in the use of color codingirst, a relatively large
percentage of operators/users (particularly men) weillcdlor we&. Second, tb @lor
associations aong ogerators/usex ould be recognized and reinforced (not violated).

In general, it is recommended that all software be programmed for use on monochromatic
CRTs (even thouglt is understood that color CRTs are prevalerihis ensures that

color is na the dominant or sel mding technique useon CRTs Color coding should

be used as an additional coding technique in combinatidnaivier traditional forms of
coding (i.e., size, linepattern/locatn, gecometric shape, flash, audgorbrightness
intensity, symbqgl number, letter, and word coding)Therefore, the use of color as a
coding technique is authorized as long as the following criteria are met.

«  The meanings shown below are reserved for each of the following colors:

- RED - shoull be used to indicat mnditiors such as "no-go", "error",
"failure", and malfunction”.

- FLASHING RED - shou be use only to denoe anergency conditions
requiring immediate operator amti, @ to avert personthenjury, equipment
damage or both. (In general, it shou be obvious thathis will rarely - if
ever- be used in ECS.)

- YELLOW - shout be used to indicate marginal conditions or to alert
situations where caution, recheck, or unexpected delagcessary.
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- GREEN - shou be used to indicate thanonitored equipment/processes are
within tolerance or a condition is satisfactory and thes all right to proceed
with an operation or transaction.

- WHITE - shoutl be used to indicate system conditions tdat nd have
operabiliy or safety implications bu indicae dternative functions (e.qg.,
"Printer #2 on-line").

- BLUE - may be used as an advisory cql@referential use of blue shalibe
avoided.

« The ®lor combinatios hown in Table 2.2.7.2-1 shalilbe onsidered when
assembling foreground-backgmd irings of colors 'Good' foreground colors
(meaning acceptable pairing) as well as 'Poor' foreground colors (meaning:
unacceptable pairings) are listed for each background color shown.

Table 2.2.7.2-1. Acceptable and Unacceptable Foreground Color Choices
Based on Given Background Colors

BACKGROUND COLOR GOOD FOREGROUND POOR FOREGROUND
CHOICES CHOICES
Black bright cyan; bright white; cyan; blue; brown; magenta
green; white; yellow
Blue bright white; white; yellow black; bright red; brown;
magenta; red
Brown black; white; yellow bright blue; bright magenta;
magenta; red
Cyan black; blue; bright white; brown; | bright green; bright red; bright
yellow magenta; green; red; white
Green black; bright white; white; yellow | bright red; cyan; magenta
Magenta bright magenta; bright white; blue; bright blue; green; red
white; yellow
Red black; bright cyan; bright blue; bright blue; brown; magenta
magenta; bright red; bright white;
green; white; yellow
White black; blue; bright blue; brown; cyan; bright cyan; bright magenta;
magenta; red bright red; green; yellow

2.2.7.3 Words to avoid as commands

In some situationsa ommand line mode of operator/user interaction will be used in
place of mouse interactions (e.g., a COTS/QF&ud that cannot be modified that
employsa @mmand line) In these situations, the follomg gudance shou be
employed regarding command word choice. The list of unacceptable words contained in
Table 2.2.7.3-1 shodl be aroided when creating commands, such as are used in
command languages These words convey either negativeague or ambiguous
meanings d operators/users that shoube avoided. For eab uracceptable word, the
table identifies one or more suitable alternatives.
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Table 2.2.7.3-1. List of Unacceptable Words Used as Commands
and Suitable Alternatives

UNACCEPTABLE WORD ACCEPTABLE WORD(S)
Abend End, Cancel, Stop
Abort End, Cancel, Stop
Access Get, Ready, Display
Available Ready
Boot Start, Run
Execute Complete
Hit Press, Depress
Implement Do, Use, Put Into
Invalid Not Correct, Not Good, Not Valid
Key Type, Enter
Kill End, Cancel
Output Report, List, Display
Return Key Enter, Transmit
Terminate End, Exit

2.2.7.4 System Response Time

System responsivesg $iould match the speed and flow of human thought processes
(particulary human sharterm memory) Constant delays (for the same operations) are
preferable to variable delaydhe schedule shown in Table 2.2.7.4-& i©@mpilation o

the maximun tolerable response times (Max. RT) as well as optimum :(rpaeferred)
response times (Opt. RT). Tleesiteria should be used as guidance, but their violations

should not be an accident of design.
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Table 2.2.7.4-1. Maximum Tolerable and Optimum Response Times for
Generic Operations Performed by Computers in Response to Operator

Tasks (Sheet 1 of 2)

OPERATION

RESPONSE TIME

COMMENTS

Browsing/scrolling

Max RT: 1.0 sec

NOTE: See also Page Turn &
Page Scan

Command Language: Dialog Type

Max RT: 2.0 sec
Opt RT: 0.5 sec

Control Response Time: Variability

a. 0to2sec
Max Tolerable: < 5%

b. 2to 5 sec
Max Tolerable: <10%

c. >5sec
Max Tolerable: <15%

Cursor: Full Screen Traversal

Max RT: 0.5 sec

Data Entry

a. Within a transaction
Max RT: 6.0 sec
Opt RT: 4.0 sec

b. After transaction completion
Max RT: 15.0 sec

Data Field Entry

Max RT: 0.2 sec

Drawing/Sketching

Max RT: 0.2 sec

Error feedback

Max RT: 2.0 sec
Opt RT: 0.25 sec

Feedback

a. that ID# is correct length/format
Max RT: 0.5 sec
Opt RT: 0.25 sec

b. That ID is accepted
Max RT: 2.0 sec
Opt RT: 0.25 sec

File Update

Max RT: 10.0 sec

Form Filing: Dialog Type

Max RT: 2.0 sec

Function Keys: Dialog Type

Max RT: 0.2 sec

Function Selection

Max RT: 2.0 sec

See also: Request for Service

Graphic Interaction: Dialog Type

Max RT: 0.2 sec

Host Update

Max RT: 2.0 sec

Inquiry (Complex)

Max RT: 10.0 sec

NOTE: See also Request for
Service (b.) for conflict

Inquiry (Simple)

Max RT: See Request for Service a.)
Opt RT: Ibid
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Table 2.2.7.4-1. Maximum Tolerable and Optimum Response Times for
Generic Operations Performed by Computers in response to Operator

Tasks (Sheet 2 of 2)

OPERATION

RESPONSE TIME

COMMENTS

Key Print (echo)

Max RT: 0.2 sec

Key Response

Max RT: See Response to control
activation

Lightpen Positioning

a. Menu Selection
Max RT: 1.0 sec

b. Cursor Positioning
Max RT: 0.1 sec

Local Update

Max RT: 0.5 sec

Logon/initialization

Max RT: 30.0 sec

See also: System Activation

Menu Selection: Dialog Type

Max RT: 0.2 sec

Natural/Query Language: Dialog Type

Max RT: 0.5 sec
Opt RT: 0.2 sec

Page Scan Max RT: 0.5 sec
Page Turn Max RT: 1.0 sec
Pointing Max RT: 0.2 sec

Question and Answer: Dialog Type

Max RT: 2.0 sec
Opt RT: 0.5 sec

Request for service

a. Simple (frame already exists)
Max RT: 2.0 sec
Opt RT: 0.25 sec

b. Complex command
Max RT: 5.0 sec
Opt RT: 2.0 sec

Response to control activation

Max RT: 0.1 sec

Response to Simple Display Request

Max RT: 1.0 sec
Opt RT: 0.5 sec

System activation

a. Engage ON button
Max RT: 5.0 sec
Opt RT: 0.25 sec

b. Request to contact the system
Max RT: 5.0 sec
Opt RT: 2.0 sec

User intervention in an automatic
process

a. Acknowledgment of command
Max RT: 2.0 sec
Opt RT: 0.25 sec

b. Able to excuse command
Max RT: 5.0 sec
Opt RT: 2.0 sec

XY Entry

Max RT: 0.2 sec
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3. ECS User Interface
Specifications/Characteristics

This ction povides detailed specific guidee ®ncerning ECS operator/user interface
components, including windows, color schemelata manipulation, tailoring, and
keyboard shortcutslt first introduces the widgetelected fron the ICS GUI Builder,
Builder XcessoryVerson 3.5,for use n development of the ECS GUsee Figure 3-1
for illustration d the main elements of tHeuilder Xcessoryool). This is followel by
detailed discussion of the application of these widgets to create interface components.

Palette | ' Browser [tmp_mntICS/Users/alex/bXsave uil]
P EAl Sew Prnct Opams  bwngos Sndoe ey

] e ] ||l | Aeee] o] ] ] o]

Figure 3-1. Major Elements of Builder Xcessory  Tool
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3.1 Widgets

This guide groups the widgets to be used in developing ECS operator/user interfaces into
four categories:

« windows

« menus

« controls, and
- dialogs.

It is importan to use widgets for their intended functions. For example, a RadioButton
should not be used to activate a Pull-Down Menu. Switching the behavior of widgets will
only confuse the operator/usendacefed the purpose of using the interface standards.
The information in the following secin has been abstracted fmothe Open Software
FoundationrOSF/Motif Style Guide

3.1.1 Windows

A window is a rectangular subset of the display screen that contains information and
widgets that are responsive to user keyboard and mouse input. Table 3.1.1-1 summarizes
the Motif windows tools, theifunctions, the GUI builder and window manager widget
equivalents and associations for each Motif tool, and the t¢ocafi the tod in the
OSF/Motif Style Guide Each of the ICS Builder Xcessory widgets that eguivalent to

or ae asociated with the Motif windows tools are defined in the following
subparagraphs, with the following exceptions:

* Radio Box - defined in section 3.1.2, Controls.
» Scrolled Text - defined in section 3.1.4, Dialogs.
» Scrolled List - defined in section 3.1.4, Dialogs.

» Scale - defined in section 3.1.4, Dialogs.
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Table 3.1.1-1. Workbench Windows, Their Use and Associations

BUILDER XCESSORY/! WINDOW

TOOL NAME FUNCTION MANAGER EQUIVALENTS AND MOTIF
ASSOCIATIONS PAGE #
Primary Window | The window from which all other TOP LEVEL SHELL 3-3&3-4
windows are generated in an - Main Window
application. The primary window is | _ gjietin Board
thg first w!ndow d|splayeq. Qne_ - Scrolled Window
primary window per application is )
recommended. An application - Paned Window
can only be closed from the - Form
primary window. - Row/Column Form
(A primary window opens - Frame
automatically upon beginning
application development, and may
contain dialogs, lists, boxes, etc...,
as subsets).
Secondary Context-specific dialogs usually MAIN WINDOW 3-4
Window occur inside secondary windows, BULLETIN BOARD
called dialog boxes. Secondary SCROLLED WINDOW
w!ndows are alyvays associated PANED WINDOW
with a parent window, usually the
primary window. Secondary FORM
windows may have secondary ROW/COLUMN FORM
windows, however, it is poor form | FRAME
to have more than 3-levels of
windows (i.e., one primary window
with two hierarchical secondary
windows is permitted.)
Container Holds controls. Generally, DRAWING AREA 5-2 to 5-9
Window container windows may occur in RADIO BOX
primary or secondary windows; @ | gCROLLED TEXT
Tngtack, howeyer, is associated SCROLLED LIST
with a primary window.
SCALE
TABSTACK

MainWindow A MainWindow provides a formatd aganization (sde and exteny for

the wntents of tb gplication (see Figure 3.1.1-1). The options available for a
MainWindow include numerous other windows, menus, contral$,cher elements for
creaton d screen layouts The MainWindow is typically the first widget selected and

applied in an applicain.

For example, the MainWindow may contain controls for

accessing the primary ECS functions and for viewing the most frequently atdatse
such as geographic areas.
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v Top Level Shell

Eile Edit Help

MainWindow

/

Command Area:

Message Area.

Figure 3.1.1-1. Sample Screen lllustrating Use of MainWindow

ScrolledWindow A ScrolledWindow is als used to frare mwmponents When tle aea

defined in the ScrolledWindow is too sindao dsplay tle entire wmponent set,
ScrollBars are used to strao the unseen components éown in Figure 3.1.1-2.
ScrolledWindows should be used to display large sets of non-critieabtthtontrols in
a limited space.

>

K 1>

Figure 3.1.1-2. ScrolledWindow

Form, Bulletin Boardand Row/Column Form This goup d window widgets are used
for organizing components mtgroups. Forms dhould be used for window backgrounds
because widgets nae dtached so thathey can resize with the formBulletin Boards
are primariy used for Dialog Boxes and as a general container widgeiw/Column
Forms are used to organize subordinate widgets into either rows or columns.
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DrawingArea DrawingAreas are used tgve operators/users a mears frovide
graphica input and ¢ dsplay backdop gaphics. The graphics maor may nat be
editable. A DrawingArea mg be used as a background for graphicaages. For
example, Figure 3.1.1-3 shows an image depicting a map displayed on a DrawingArea.

Figure 3.1.1-3. DrawingArea

PanedWindow The Paned Window isnaorganizaton d components using sashes as
separators. The operator/user can move the sashes to resize paned areas while the window
size remains constant (see Figure 3.1.18anedWindow should be used @ organize
components into distinct sections which can be selectively shown and hidden.

<7 Paned Window <7 Paned Window

|

-
1

i

12345678910 12345678910

[

Figure 3.1.1-4. PanedWindow
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Frame Frame objects provide borders to fenmomponents d provide asense of
grouping (see Figure 3.1.1-5). To frame a group of components, they must first be placed
on a manage(e.g. form) and then the manager is pthoathe frame. A frama can orly

have one subordinate widget.

Frame | 1 2 3 4

Figure 3.1.1-5. lllustration of the Use of a Frame

Button Box, Icon Box, Toolbaand TabStack A Button Box providesa mntainer for a

row of buttons along the bottom or side of a dialwgx. It enables resizing and
relocating the buttons as necegsaAn Icon Box provides a similar containebu the

objects in it are laid out on a grid, and new cells are added automatically when its window
is resized. It also has constraints thatéoeabh contained object to be the same size. A
Toolbar also provides a container for buttons, and it enables the use of pop-up labels (see
Figure 3.1.1-6) that appear wheretkursor is place ower the ontainel ohjects A
TabStackprovides a means of simulating a $taf tabbed foldersor dividers with tabs

along the @p, bdtom, or side of a window (see Figure 3.1.1-1) enables the use of an

icon and label on the "tabs" to represent what is to be selected.

Toolbar
—— —— ——
I E— E— *
\ Print_| <@—— Pop-up Label

Figure 3.1.1-6. Pop-up Label
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Tabs for Stacked Forms

A

<«¢——— Tabbed Form

Figure 3.1.1-7. TabStack

3.1.2 Menus

"Menus are the primary means of organizing...[an]...application's features. Because of
screen size limitation @ Jisual simplicity, Menus organize both components used
frequenty by users and components used in most application sessions;" (Open Software
Foundation, 1991).

The mous airsor shoud be placed either on ¢hassignel default value for the Mau, o

on the first entry of the Menu whenever a Menu is activated. Mnemonics and accelerators
shout be included ¢ provide expert shortcuts to Menu elements (see Figure 3.1.2-1).
Mnemonics are keyboarkeys associateprimarily with Menus. Mnemonics are shown

as a single underlined character. An accelerator isya dkekey combination, which
activates a function from the keyboard. Using letters from the Menu items for mnemonics
and accelerators make them ea$oe the user to rememb@pen Software Foundation,
1991).

Mnemonic —.LET

Copy... Ctrl+ C
Cut ... Ctrl + X Accelerators
Paste . .. Ctrl + V

Figure 3.1.2-1. Mnemonics and Accelerators
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Open Software Foundation (199&commends the following when designing Menus for
an interface:

» Keep Menu structures simple.

» Group like Menu elements together.

» List Menu selections by frequency of use.

* List Menu selections by importance or order of use.

» Separate destructive actions.

* Provide mnemonics and accelerators.

* Menu structures should be limited to two or fewer levels deep.

As fiown in Table 3.1.2-1, therae four types of MenusThree of the menus hawan
equivalen in the Builder Xcessory tool The fourth menu is cgability of the Motif
window manager, and therefore, not a part of this description of workbench widgets. The
table describes the Motif menu tool, its function(s), equivalents and associations of the
Builder Xcessory tool and the window manager, and the tocatithe menu tobin the
OSF/MOTIF Style GuideEach of thauilder Xcessoryvidgets that are the equivalent of

or associated with each Motif menu tool are defined in the following subparagraphs.

Table 3.1.2-1. Menus, Their Use and Associations

BUILDER XCESSORY/WINDOW
TOOL NAME FUNCTION MANAGER EQUIVALENTS AND MOTIF
ASSOCIATIONS PAGE #
PULL-DOWN MENU
Cascading menu | Submenu (child) - pull-down menu 4-10
POP-UP MENU 4-13
- pull-down menu 6-2
OPTION MENU: 6-5..
- pull-down menu
- pop-up menu
Pop-up menu List of selections associated with [ POP-UP MENU 4-10
application - pull-down menu 4-13
Pull-down Menu Menu PULL-DOWN MENU
- pull-down menu 6-2..
- client application
Workspace menu | Pop-up menu for managing WINDOW MANAGER: 6-4..
workspace function - workspace

PullDown MenusPullDown Menus are opened by selecting a CascadeButton (see Figure
3.1.2-2). The labebn the CascadeButtoprovides the title for its associated PullDown
Menu. Other CascadeButtons ynbke included within the PullDown Menu to create
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nested Menus. Howevemno more than three levels of nesting shibdle used in
constructing PullDown menus The dements listed in a PullDown Menu rcabe
represented whit graphics or telabels. The PullDown Menu must be widhough to
accommodate its widest element.

All menu ogions should be visible without scrolling. Use PullDown Menus when space
is limited, when users need to see menu items only when selecting them, and when
required information on the screen would not be obscured by the menu (NASA, 1992).

File Edit | Tools Help
Copy... Ctrl + C
Cut ... Ctrl + X
Paste . .. Ctrl +V

Figure 3.1.2-2. PullDown Menu

Popup Menus Popup Menus are context sensitive, and provide no cue to their existence.
They ae adivated when the operator/user selext®mponent with an associated Popup
Menu. Popup Menus (see Figure 3.1.2-3) are displayed at the location of the cursor when
the operator/user presses mouse button #3. This type of Menuw dieoukel ory to

provide expert shortcuts as novice operators/users will be unaware of their existence. The
title for a Popup Menu is placed the bp o the Menu with a Separattetween it and

the Menu selections (Open Software Fouragtil99). The dements listed in a Popup
Menu can be represented witgraphics or telabels. The Popup Menu must be wide
enough to accommodate its widest element.

Copy ... Ctrl + C
Cut ... Ctrl + X
Paste . .. Ctrl + V

Figure 3.1.2-3. PopUp Menu

Option MenusOption Menus are accessed through OptionButtons. Option Menus should
be used when the number of available options is between 6 and 12. This Menu allows the
operator/user to select from a list of items while consuming a small amount of space. The
title of an Option Menu is the label on the OptionButton. This thlanges to reflédhe
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most recent selection fmo the Menu. Tl dements listed in an Option Menurcde
represented wit graphics or tek labels. The Option Menu must be widnough to
accommodate its widest element. Figure 3.1.2-4 presents an example of an Option Menu

Saturday —_
Sunday
Monday
Tuesday
Wednesday
Thursday
Friday

Figure 3.1.2-4. OptionMenu

3.1.2.1 Variants in Menu Behavior

Spring-Loaded MenuThis type of Menu stays displayed as long a&sdlrisor remains

within the Menu, bu must be removed whenever the mouse button is releasthe

cursor moves out of the Menu area. As the cursor moves through the Menu its movement
is reflectel by hghlighting items in the list; however, an item is not selected or activated
until the mouse is released. If a CascadeBut®relected in a Menu that has an
associated nested Menu, the first Menu is deactivated and the nested Menu is displayed.

Posted MenuThis Menu remains displageurtil it is explicitly removed. Té events
below are those that would unpost a posted Menu (Open Software Foundation, 1991).

« A mouse button is pressed
+ A keyboard operation moves the cursor to a parent of the posted menu.

- A Menu item, other than a CascadeButton, is activated.

3.1.3 Controls

Controls are graphical representations of real life controls, as shown in Table 3.1.3-1. As
shown in the table, therae four types of Controls Three of te cntrols hae an
equivalen in theBuilder Xcessoryool. The third contrbin the table, RadioButtons are
created using thBuilder Xcessorpnly by means of a Radi@B. In this case, a regular
pushbutton m@ be used to create ¢hadual RadioButtons inside the RadioBox.
RadioBox widgets are defined in secti3.1.4,and will not be repeatiehere. The fourth
control, tre Window Menu Button, isa cgability of the Motif window manager, and
therefore na a part of this descrigin d workbench widgets The table describes the
Motif control or tool, its function(s), equivalents and associations dBthider Xcessory
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tool and the window manager, and the lawatdf the contrd in the OSF/Motif Syle
Guide The m@ntrols defined in tls sction take only simple inpuind have no internal
navigation. Each of thBuilder Xcessoryvidgets that are the equivalent of or associated
with each Motif control are defined in the following subparagraphdditionally, tools
that enhance th gpearance rofunctionaliy of controls located in menwr dialog
widgets, are discussed at the end of this section.

ToggleButton ToggleButtons are used to select one or more operations from a set of
grouped ToggleButtons (grouped irsiéh appropriate dialogr window). When the
operator/user places the mouse cursor onto a ToggleButton and presses the mouse button,
the ToggleButtordisplays a detednmode, signaling thathe selecté operation is active.

When the operator/user presses the mouse button a second time, the ToggleButton returns
to its original non-detent mode, signaling that the selected operation is inactive.

Table 3.1.3-1. Controls, Their Use and Associations

BUILDER XCESSORY/WINDOW | MOTIF 1.2

TOOL NAME FUNCTION MANAGER EQUIVALENTS PAGE #
AND ASSOCIATIONS

Graphical control to select TOGGLE BUTTON:

Check Button settings that are not mutually - button 9-12..
exclusively

Push Button Graphical control PUSH BUTTON: 9-82..
- button
ARROWBUTTON
CASCADEBUTTON
DRAWNBUTTON
ICONBUTTON
OPTIONBUTTON

Graphical control for mutually RADIO BOX:

Radio Button exclusively (setting states or - button 9-86..
modes)

Window menu Graphical control button WINDOW MANAGER 9-111..

button - window frame

PushButton PushButtons are used to execuh operation (see Figure 3.1.3-1). A
PushButton contains a Label, with either text or an imageideatifies the operation it
will perform when selected. A descriptive tdabel should ats be includel below a
button if an image is udeon the button. PushButtendould be used to execetan
action, nd for setting modes or selentj values. For example, a PushButton sbaod
used to close a window or cancel an operation.
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| Save
Figure 3.1.3-1. PushButton

IconButton An IconButton is a pushbutton or toggle button that displays either a label, a
pixel-mapped image, or both a label and a pixel-mapped image.

ArrowButton An ArrowButton is a versn d a PushButton with a directional arrow as

the label (see Figure 3.1.3-2). The direstd the arow can be sé to up, davn, left or

right. Arrow Buttons should be used to increment and decrement numerical values in text
fields, or to move between pages in a document.

> |

Figure 3.1.3-2. ArrowButton

DrawnButton A DrawnButton is a graphics area thatncke asigned PushButton
behaviors (see Figure 3.1.3-3). The bntgaphics can contain anytly aher than text

or pixmaps and can be redrawn by the application interactively. DrawnButtons should be
used for graphics which will change interactively based on operator/user input.

(5]

Figure 3.1.3-3. DrawnButton

CascadeButtonA CascadeButton is used to access a PullDown Menu. A CascadeButton
contains a label thas the title for tle associated PullDown Menu. CascadeButtons can
also contain an arrow after the label to indicatCascadeMenu (see Figure 3.1.3-4).
CascadeButtons should be used to provide access to PullDown Menus on a MenuBar and
to nested menus within a menu structure.
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Animal Types Pp»

Figure 3.1.3-4. CascadeButton

OptionButton An OptionButton is used to access an Option Menu. The Labain
OptionButton indicates the last selection madenftbe Option Menu (see Figure 3.1.3-

5). An OptionButton contains a rectangular graphic to the right side of the label which
helps b dstinguish it from PushButtons. Option Menghould be used to select from a

list of 12 or fewer items. See Section 3.1.2 for a description of Option Menus.

Friday [ m

Figure 3.1.3-5. OptionButton

The following tools enhance the appearance or functionality of controls:

Separator A Separatoiprovides a visual separati between groups @ functions within
windows or between menu items (see Figure 3.1.3-6). Thenseikerent appearance
options are: single linedoube line, single dashed lineloube dashed lineno line,
shadowetched-in line, and shadow etched-boe. The shadow etched-in line stobie
used for separain d menu headers from menu items and to separate functional groups
of items on a window.

Options

Error Check . . . Ctrl+ E
Graphics . . .
Range/Azimuth . . .

Tidy Windows | Separator

Figure 3.1.3-6. Separator (using the default option: single line)

ECS User Interface Style Guide 47 410-TD-001-003



Label Labels are used for either text or images (see Figure 3.1.Brigges and text
characters cannotebmntained within a single LahelA Label presents information to
operators/usersFor example, a Label mide used as a title for a@p d functions or

as a graphic on a PushBuita a tool bar. The text or the image of an active Label
should be solid, not grayed out, to indicate the function's availability.

"\
7 /A

Text

Figure 3.1.3-7. Labels

When labels are used in a vertical list, they should be left justified, leaving a ragged right
margin as illustrated in Figure 3.1.3-8.

DAACSs:

JPL
NSIDC
GSFC
EDC
LaRC
ASF

Figure 3.1.3-8. Left Justification of Labels  in a Vertical List

3.1.4 Dialogs

Operator/user transactions with computeesaled dalogs. Dialogs ca be @mnfigured

within the operator/user interface in a number of ways dialog boxis the typical
method of operator/user interaction for such transactiéssgated earlierdialog boes

are secondary windows that contain application contr@8silder Xcessoryconsists of

four types of dialogs, Selection, File Selection, Command, and Me§dadows. This

GUI Builder may be used to construct a number of other Motif dialog tools by combining
other widgets frm the palette As such, these widgets will not be discussédeagth in

this sction. Other dialog tools & associated with the desktog-or instance, Property
Sheets are capabilities of the desktop window manager (if implemented). Property Sheets
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are usedd define and pemmit the operator/user to modify the object characteristics of
icons A second exampl ae Icon Boxes Icon boxes ae ameans of 'iconizig' ohects
inside workbench window applications. The types of dialogsy tugiction(s), the
Builder Xcessoryr window manager widget equivalents or associations, and the location
of the tod in the OSF/Motif Syle Guide are listed in Table 3.1.4-hd dscussed in the
following subparagraphs.

Table 3.1.4-1. Dialogs, Their Use and Associations

BUILDER XCESSORY/WINDOW
TOOL NAME FUNCTION MANAGER EQUIVALENTS MOTIF
AND ASSOCIATIONS PAGE #
SELECTION (DIALOG)
Control panel Holds graphical controls FILE SELECTION 4-3
- dialog box containing push buttons
(and other graphical controls)
associated strictly with application
windows
Entry box Text entry area COMMAND (DIALOG) 5-6..
- dialog box
COMBINATIONS
Group box Identifies logically grouped - dialog box containing graphical 4-7..
controls controls (E.G., radio box, toggle
button, scale, push button, scrolled
list & text)
LIST AND SCROLLED LIST
List box Scrollable list of options (PRIMITIVE) 5-4..
- dialog box
Message box Provides information MESSAGE WINDOW (DIALOGS) 7-7..
- dialog box
Associated with icons, for use in | WINDOW MANAGER
Property sheet modifying object characteristics - dialog box associated with icon N/A
properties
Scales Entry of a range of values in SCALE (PRIMITIVES) 5-9
analog fashion - dialog box

Selection Dialog:A type of diabg boxthat lets the operator/user select from a list of
choices (see Figure 3.1.4-1). The Selection Dialog must contain: a list, a text field, and a
group of PushButtons labeled OK, Cancel, and Help. The text field may be filled in when
a selection is made from the list, or used as a text entry fielthfbng selections in the

list.
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4 Selection Box

Items

Selection

OK Cancel I Help I

Figure 3.1.4-1. Selection Dialog

File Selection Dialog A type of diabg boxtha lets the operator/user search through
directories and select a file (see Figure 3.1.4-2). The File Selection Dialog must contain:
two lists, one for files and the other for directories; and two text fields, one to specify file
selection parameters to filter the directory and the other to display the filename selection.
It also must ha agroup d PushButtons labeled OK, Filter, Cancel, and Help. The
format of this dialog is strictly enforced as a Motif standard.

v File Selection Box

Filter

Selection

|| OK I || Filter I "Cancell || Help I

Figure 3.1.4-2. File Selection Dialog
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Command Dialog A type of dialog thais used to enter text string commands or
information. Command Dialogs consist of ¢twparts, & upper text stmg viewing
window, and a lower text entry window. The text entry window is always one line. Text
can be entered and stored that is longer than the display length of the command line. The
other characteristics of a text entry widget are described in a subsequent paragraph of this
secton. The upper text stng viewing window & <rollable b display text strings that
cannot be viewed in their entiyebn the displg. This type of dialog aa be resized to
accommodate different operator/user viewing requirements.

Message Window A type of diabg boxtha is used @ gve information. Message
Window Dialogs should contain a symbol, a message, and pertinent PushButtons. Use the
guidelines belev when writhg prompts and messages contained in MessaAfmdow
Dialogs:

» Use active rather than passive voice.
* Use positive phrasing. Tell the user what to do, not what to avoid.
» Make messages brief and informative.

 Order words chronologically, e.g., "Complete address and page forward" rather than
"Page forward after completing address".

There anumber of differentypes of Messag Window Dialogs, as discussed in section
3.3.3.

The following dalog components are used to create dialogisg windowing widgets
contained on the Palette Bfiilder Xcessory They use internal navigation controls.

Lists. A List is used for displaying item&umberng geater than twelve, in a list format.
Iltems in a List ared be selectd by the operator/userthey cannot & aited by the
operator/user Lists are usually aligned in a vertical fashion and kkave bok vertical and
horizontal scroll bars |t is recommended théists be placg ona form and tb @nstraints
set such that if the form is resized, the list will size accordingly.

ScrollBar. A ScrollBar is used to sdiahe visibe aea of another component (see Figure
3.1.4-4). For example, a List that contains too many itentsplay simultaneously would

use aScrollBar b navigate through # complete list of items. A ScrollBar consists of a
slider, moving within an elemeéitha indicates the full size of the scrolled component, and
two butons with arrow graphics for moving the slider. The position and size of the slider is
relative to the full size of the component.

Figure 3.1.4-4. ScrollBar
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Scale.A Scale is usedtdsplay or set a value within a range. A Scale is comgagea

slider tha moves within a fixed @a ad a label that reflects ¢haurrent value of the
Scale. The postn d the slider is relative to #h aurrent value within the range. The
slider ca be manipulatd drectly with the mouse or with the keyboard arrow keys. A
Scak can also inclué arow graphics for moving the sliderfA Scale shoul be used to

enter values from a continuous range. If the minimum and maximum values for the range
are known, they shodlbe displayed athe scat ends © that all available values are
apparent to the operator/user as illustrated in Figure 3.1.4-5.

100

a7

Figure 3.1.4-5. Scale

Text Field/TextThe Text Field widget allows for onlore line of text entry (see Figure
3.1.4-6) while the Text widget (see Figure 3.1.4-7) allows for more @ha line of text
entry. The Scrolled Text widget mahave boh vertical aad haizontal scroll bars to
display text that is hidden. For the Text Field widgeits advisable to $éhe number of
columns equal to the maximum length. This prevents the operatoifosetyping extra
characters in that field.

T i

5 B

Figure 3.1.4-6. Text Field Widget Figure 3.1.4-7. Scrolled Text Widget

Sash.A sash is used to resize groups of widgets in a PanedWindow (see Figure 3.1.1-4
and Figure 3.1.4-8). When the sash is nidpvae pane gets larger and the other gets
smaller. This is usedthde information, to make more room on the soree to make

more room within a Pane.

L]

Figure 3.1.4-8. Sash
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3.2 Widget Set Attributes

This subsecton povides recommended standards for widget sets used in thgn dgsi

ECS operator/user interface$he summary Table 3.2-1 indicates the specific standards
which shoudl be followed for degin d ECS fonts, cursors,na aher widget attributes.

The figures contained in this subsection illustrate widget attributes and settings for design
of ECS applications as deliveke To encourag onsistency across ECS, changes to the
basic style shall not éb encouraged (g., do né provide broad capability to set
preferences, such as by placing 'Preferences' on a pull-down menu named 'Options’). Itis
recognized, however, that a knowledgeable operator/user may elect to alter some of these
settings through reference to a settings file different from the application defaults file.

Table 3.2-1. ECS Operator/user Interface Style Standards

Attribute Value/Setting
Font for Lists and Text Fields Lucida Sans Typewriter 12 point
Font for other components Lucida Sans Typewriter 18 point

Pixmap Button Labels Placed below the button

TextField Width As long as longest input or readout string

Container Type Use MainWindow as the primary window; do not
use MainWindow as a secondary window
Form resizing standards If form contains a list or map that can be resized,

attach that object to the form so that when the
operator/user interactively changes the size of
the form, the list or map will increase or decrease
in size as well

List Selection Types Multiple Select
Exception: Extended Select for choosing ranges
of items

Use the general purpose pointer for normal inputs.

Change the cursor style to the watch pointer when an
action taking more than 2 seconds is initiated.

Change the cursor style to the sighting pointer when
making geographic coordinate selections.

&
_I_
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3.2.1 ECS Widget Attributes

Figure 3.2.1-1 illustrate osme recommended size, colondadacement attributes for
ECS widgets.

Font = Lucida Sans

Typewriter 18 v
Items
Item Number 1
Item Number 2
Y
List Font = Lucida Sans |
Typewriter 12
Background color = Beige: » %’:é
Pixmap label is » Davlight
under button y g
b4
M ¥OK Cancel Help
Background color = sea_~ = =
Foreground color = white

All three PushButton widths are equal;
label strings are within 10 characters.

Figure 3.2.1-1. Widget Attributes

3.2.2 ECS PushButton Attributes

Figure 3.2.2-1 illustrates specific recommended attributes for pushbuttons.

Top Shadow Color = WhiteSmoke

' -
Cancel B

\ i

Bottom Shadow Color = DimGray

Figure 3.2.2-1. PushButton Attributes
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3.2.3 Dialog Box Border Colors

Figures 3.2.3-1 tlmugh 3.2.33 illustrate recommendebader color attributes for dialog
boxes Specifically, Error Dialogooxes ould have ayellow border, Warning Dialog
boxes $ould have ared bader, aad aher dialogboxes dould use the border color
assigned by the Window Manager.

Error Dialog

Border Color = Yellow

Figure 3.2.3-1. Error Border Color

Warning Dialog

Border Color = Red

Figure 3.2.3-2. Warning Border Color
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(. | ... Dialog

Border Color = Color assigned by Window Manager

Figure 3.2.3-3. Border Color for Information, Prompt, Question, and
Working Dialogs

3.2.4 ECS Widget Highlighting

Figure 3.2.4-1 illustrates highlighting for widgets. To highlight fields or buttoaseph
bold frame around the area to be highlighted.

|| I ||<— TextField
Highlighting

ToggleButton
|E| Red “ Highlighting
Blue
[l Green
RadioButton
© Run Highlighting
Stop

Figure 3.2.4-1. Widget Highlighting
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3.2.5 ECS Specific Widgets/Objects

All widgets and oljects created specifically to support ECS requirements and functions
will be placed in the on-line ECS common objects library.

3.2.6 ECS Use of Color

Table 3.2.61 presents a list of acceptabiolors for ECS custom software GUIFhese

color combinations have been seldctn the basis of contrast and ease of visibility to
operators/users. These colors should be used for all ECS custom software GUIs and also
in COTS/OTS GUIs to h extert that a given COTS/OT$rodud is customizable By
following these recommendations, GUI developers help erssimilar look & feel for

all ECS software.

Table 3.2.6-1. Acceptable Background/Foreground Combinations Colors

Acceptable RGB Value Corresponding RGB Value
Background Color Foreground (Font)
Color
Beige #cecOae Black #000000
Gray #788487 White HTTfff
Light Gray #9e9e9e Black #000000
PaleBlue #9ebfe8 Black #000000
Papaya Whip #ffefd5 Black #000000
Sea #2a6581 White i
Tan #dlac7f Black #000000

In mog instances, three types of GUI displays will be uskin Windowsor Screens,

Help Screens, and Dialogs. Though color is not the primary coding convention to create
distinction ketween these three types of displays, color lsaused to further promote

and accentuate visual distinction among thenTable 3.2.6-2 lists recommended
background colors for Motif widgets commgnused in the three differérntypes of
screens.

Note Colors are noto be specified in €+ or C code files Instead, they shodlbe
specified in an application defaults file (see the "ECS Motif Developers' Guide").
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Table 3.2.6-2. Recommended Background Colors for Widgets Used in the
Construction of Windows, Help Screens, and Dialogs

GUI Component Primary Window Help Screens Dialogs
Main Window Beige Light Gray N/A
Form Beige Light Gray *
Container Widgets Sea Gray Tan
placed on Form
Menubar Sea Sea N/A
CascadeButtons (on Sea Sea N/A
menubar)

Pull-down Menu Papaya Whip Papaya Whip N/A
Pull-down Menu Papaya Whip Papaya Whip N/A
PushButtons

Tabbed Widget Beige N/A N/A
(TabStack)

ToolBar Beige N/A N/A
Icons Pale Blue N/A N/A
Text Fields (& Scrolled | Sea Gray White
Text)

Lists (& Scrolled Lists) | Sea Gray White
Separator Beige Light Gray Tan
Button Box Beige Light Gray N/A
PushButtons Sea Sea Sea
Dialogs (Message, N/A N/A Tan
Information, Warning,

Error, Question,

Prompt, File Selection,

etc.)

Border: Error Dialog N/A N/A Yellow*
Border: Warning Dialog | N/A N/A Red*

* Generally, the only tim ascrea developer will needa use aForm with a Dialog is if there i®the a

border around the Dialog. In this case, BX will not allow the developer to add a border on a Dialog until it
resides ona mntainer widget of some type (a "Form," for instanc@lhe mlor of the Form should
correspond to # olor of the border In the ECS User Interface Style Guiddere ae only two types of
Dialogs requimg baders; Warning Dialogs and Error Dialogdhe wlors for their borders (and the
container widget upon which each resides) sthdmel red or yellow, respectively No ather colos ould

be used for borders.

To see sample screens using the recommended color scheme, please refer to Appendi8uber
Interface Style Guidewhich is availatd & Document 410-TD-00003 onthe EDHS page of the World
Wide Web (http://edhs1.gsfc.nasa.gov/).
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3.3 Composing the Interface

This subsection contains the descrgotid ECS-speciit componentsd be used when
developing the operator/user interface.

3.3.1 Window Characteristics

An effectively designed multiple window applicat povidesa @mnsiderald anount of
operator/user flexibility. Windows may be used to temporarily add data to a display or as
a means to contrar display diverger informaton, a to segreg& and control separate
operations (NASA 1999. The alvantages offeck by a multiple window environment
include:

» The operator/user may perform multiple data sets simultaneously.
» The operator/user may view multiple data sets simultaneously.

» Operators/users maerform tasks whie mncurrenty viewing results in separate
window(s).

* Flexible placement and selenti & windows allows a more natural
interaction/task flow than rigid single-screen systems which emfaprescribed
hierarchy of inputs.

Window placement is typically handled by the Motif window manager, sometimes within
constraints imposkby resource settings by the operator/user. Uguddfault window
placemenis in a stacked configuration, Wwinew windows offset slightly lower and to

the right on the screen (unless that offset waquhce part of the e window off the
screen). An alternative is a tiled placement, with windows lined up in rows and columns
so that they do not overlap.

3.3.2 Window Organization

Consistent window organization enhances the operator's/@sese of confiderte and
satisfaction with the system. This consistency lessemsattount of timeit takes to
become accustomed to the layout of functions and reduces search time for specific data or
controls. Guidelines for organizing the layout of windows are pravibgow and
illustrated in Figure 3.3.2-1.
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= | Window Title o |

- Menu Bar

1- Main Window Area
[ OIK | __[Cancdl | Hlelplﬂ-Function Buttons

Figure 3.3.2-1. Window Organization

» Place the most frequeptused functions in the top left pash o the display.
Then arrange components in progression from left to right and top to bottom.

» Group functions by sequence of use to indicate a particular order of operations.
» Group related functions together.

* Incluce aunique title for each window that describes thntents or purpose of
the window. Window titles should contain three words or less.

* Function buttons should be evenly spaced across the lower portion of the window.
Separate buttons byt deast 4 pixels © prevent overlappig o traversal
highlighting.

- The "OK" button should always be located in the lower left corner of the
window.

- The "Help" button should always be located in the lovight corner of the
window.

- The "Cancel" button should be located to the left of the "Help" button.

« Do na ue @ntractions, short formsor punctuation in window titles unless
absolutey necessary for meaning, to accommodate space restrictonmless
the title itself is an accepted standard (NASA, 1992).

* Make titles consistent in wordy, dfferentiation, and location throughbthe
design (NASA, 1992).

» The main subject of the title shdube included as the title of ¢hessociated icon
title. For example, the "Inventory Results" window icon stobé labeled
"Results".

Indicate any required entries with a highlighted border.
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Labels shou be right justified when they accompany a set of other objects, leaving a
ragged lef margin as illustrated in Figure 3.3.2-2. Use XmAlignment_beginning for left
justification and XmAlignment_end for right justification.

Granules

NSIDC

Figure 3.3.2-2. Right Justification of Labels = When Referencing Other
Objects

3.3.3 Using Dialog Boxes

A Dialog Box may be as simple as a Label and PushButtons, or as complex as a large set
of components used to establish settings for a prinftée PushButtons contained in a
Dialog Box shou be aranged accordingot order and frequernc of use Positive
responses to the Dialog Box should be presented first, followed by negative and canceling
responses. The action should close the window once a response has been selected.

Dialogs that just present information should contain only the informational prompt and an
"OK" button. The "OK" button shodlbe centered in the lower podn d the dialog.
When selected it removes the windownfrthe display. Dialogs that allow user input or
perform a specific or implied action require three butt6@K", "Cancel”, and "Help".
When default push buttons are used, highlight the default button (NASA, 1992).

Some different types of Message Dialogs are shown below:

Prompt Dialog This dialog box is used to ask for an inpuf(em the operator/usésee
Figure 3.3.3-1). It should include a message, a text field, and "OK", "Cancel", and "Help"
buttons.
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v Prompt Dialog

Enter a number

1

OK |‘ Cancel I Help

Figure 3.3.3-1. Prompt Dialog

Error: Dialog used to convey a messagédout an operator/user ermo (see
Figure 3.3.3-2). Be sure to provide infornagtion hav to correct tle aror in this dialog.
An error dialog shod be adivated as clos & possible to the locath d the aror
without covering it If the operator/user correctsetlaror prior to selecting the "OK"

button, the dialog should automatically deactivate.

4 Error Dialog

® Select an item to delete
OK ‘

Figure 3.3.3-2. Error Dialog

Information Dialog used to convey information to the operator/{see Figure 3.3.3-3).
This dialog should contain only an informational prompt and an "OK" button.
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Information Dialog

| You have new mail

o |

Figure 3.3.3-3. Information Dialog

Question Dialog used b get a specific response to a question (see Figure 3.3.3-4). Be
sure to word the question so that the operator's/user's response is "Yes" or "No".

Question Dialog

’? Do you want to save
- this search?

Yes No

Figure 3.3.3-4. Question Dialog

Working Dialog used to sha work in progress andot gve the operator/user an
opportunity to cancel the operation (see Figure 3.3.3-5).
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Working Dialog

@ Search in progress . . .
—— | |
| I |
0% 25% 50% 75% 100%

Estimated time to complete: 4.0 min

OK |‘ Cancel I Help

Figure 3.3.3-5. Working Dialog

Warning Dialogused to alert the user to a possible danger (see Figure 3.3.3-6).

Warning Dialog

I This action will delete your files.

OK |‘ Cancel | Help

Figure 3.3.3-6. Warning Dialog

Typical PushButtonsontained in a Dialog Box, in their approximate sequence, are:

Yes Provides an affirmate answer to the questh pesed in the Dialog Box. For
example, a dialog may ask, "The printer was busy. Wegol like to try again?" Only
use "Yes" if it is a clear answer to the question.

No. Provides a negative response to the question posed in the Dialog Box. Only use "No"
if it is a clear answer to the question.

OK. Indicates a positev onfirmation that operator/user inguhould be saved and any
corresponding action performed.
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Cancel Closes the windowral dscards ay user inputs, without performingig of the
actions not yet applied to the application.

Help. Activates the help information for the Dialog Box. This action should always be
the last option on the right.

Default PushButton Default PushButtons (see Figure 3.3.3-7) arel us#y in Dialog

Boxes and usually confirm an action or accept selections made within the Dialog. Default
PushButtons are used to indicate the tntikely selecton ona Dialog Box or the least
destructie adion. For example, whe prompted with a dialog for deleting files the
Default PushButton shadilbe "No" rather than "Yes". Default PushButtons dae
activatel using the Enter or Retarkeys or the spacebar on the keylobar the mouse.

Be caeful when using Default PushButtons as the operators/users are unable to change
their minds when they use the keyboard keys.

| o« |

Figure 3.3.3-7. Default PushButton

CheckButtonA CheckButton is used whemyanumber of items, from a gup d items,

may be selected simultaneously (see Figure 3.3.3-8). A CheckButton is caingioge
small square button with twdstinct states, "on" and "off,” and a label. A distinct color
for the "on" sta@ can be included & provide an additional ce & to the state of the
CheckButton. CheckButtons shdute used to select from a number of items or settings
that are not mutually exclusive.

Figure 3.3.3-8. CheckButtons

RadioButton A RadioButton is used to select one item from augrd items (see
Figure 3.3.3-9). The graphic usually associated with a RadioButton is a diamond,
representing a toggle button withdwdstinct states, "on" and "off," shown in a Radio
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Box. The "on" state is generally represented as the ahdnpished in the "off" state
displays the diawnd pshel ou. Only one RadioButton in a group rde selected at a
time; therefore, RadioButtan should be used for selecting items or settings that are
mutually exclusive. There must be a minimum of two items in a group of RadioButtons,
and there should be no more than 5 or 6.

Figure 3.3.3-9. RadioButtons

3.3.4 Data Manipulation

Use the guidelines lisiebelow when designing functions where the operator/user is
required to discern complex or large amounts of data.

* Provice 220ming a scaling functions in areas where the operator/usgr nead
to view data, maps, or diagrams in greater detail.

* Include a scale of some type to indicate the expansion/reduction factor.

* A Panning function to move the center point of an image is also a desirable means
of viewing map displays.

» Allow the operator/user to dolists of data acording b various parameters
contained within the data. For example, when viewing the results of a search, the
operator/user shodlbe @le to sort bask on dite/time data set ID browse
availability, etc.

» Use filters to compress @atmd makeit more manageable. For example, allow
the operator/user to selectiyeliew data from one DAAC insteadf all of the
DAACs.

* Provie atype deal o a "Find" function in long lists of parameters or
information. (Note: The find functioshoull be labeled "Find" vs. "Search" due
to the mnnotations associated with "Sedreéh the operator/user community.)
Figure 3.3.4-| provides an example of a Find function.
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v Item List

Items

Item Number 1
Item Number 2
Item Number 3
Item Number 4
Item Number 5

Find

OK Cancel | Help

Figure 3.3.4-1. Find Function

A list can be designed to allow multiple items be selected simultaneoystr it can be
restricted ® only ore selection at a time. This is accomplished through the type of
selection policy that is chosen. The selection policies are as follows:

Single Single select toggles state of one item and deselects any other item. Single select
allows the operator/useo tdeselect a selected item by either togglidf that item or
choosing another.

Browse Browse selects one itenma ceselects @y ather item. Once the operator/user
selects an item fra the list, it cam oy be deselect# by choosing another item. This
selection policy ensures one item is always selected after the initial input. Selections may
be dearal by the gplication a through orator/user inputo a separate user interface
component.

Multiple: Multiple selet toggles the state of one iternut does not deselechw aher
items. This policy allowsraoperator/user to seleeore tha ore item fran the list It
also allows the operator/user to deselect a selected item directly.

Extended Extended select allows the operator/user to setgchamber of items. It can
also be used to select multiple discontiguous ranges of elements in a collection.

Other list attributes that can be set are:

List size policy sé to "constant” so the list will not grow if the items within the list
increase in size.

Scroll bar display policy sé to "as needed" so the scroll bar will only appear when
needed.

Visible item count determines the height of the list by fixing the number of visible items.
For example, the list shown in Figure 3.3.4-2 has a visible item count of four.

ECS User Interface Style Guide 67 410-TD-001-003



v Students

Sandy Jones ClearCase
Bob Price lllustra
Nick Lindsey AutoSys

Maria Schinder HP OpenView

Figure 3.3.4-2. List with Visible Item Count of Four

3.3.5 Data Entry/Editing and Form Filling

Where atask requires the operator/user to enter datardiated informatn, wse on-
scre@ data entry forms consistig d specially formattd dsplays of labelé data entry
fields. Conside form filling as an aid for composing complex control entries, such as a
print request, wher a displayed form ca help the operator/user invoke the various
format controls that are available.

3.3.5.1 Form Layout

The @nstructon d forms on the screen shdube cmnsidered in conjunction with the
screen layout guidance in sections 2.2.5 and 3.4.1. Whether designed for Motif or HTML
(see Sectin 4.0 applications, form construction shdube cnsistent wih principles for

good data arrangement and grouping on the screen, such as the following guidance:

+ Make different elements of a form distinctive from each other.
+ Place recurring data fields in consistent relative positions within forms.
« Put a title or header near the top center of each.form

« Try to achiee alayout that appears "uncluttered.” (See $@&cH.2.3concerning
screen density considerations.)

» Make formats consistent within a system.

- Use grouping to make the form appearaasollection d smaller identifiable
elements.

- Demarcate groups of informati by spacing, lines, color codingr some other
means.

« Group data to support task completion.

« When dah ae entered/used in some spatial or temporal ordeygibysequence
of entry/use.
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« Group dhta items that are particularly important and/or are used more frequently
than others at the top of the form.

- If there isno aher appropriate logic for groupy datg group alphabeticall or
chronologically.

+ When forms are used rfoeviewing dsplayeal data & well as for dat entry, use
the same it labels and sequence for both the form foadatry and that for
display output.

- If no source document or extelnaformation is involved, the design forms so
that data items are ordered in the sequence in which an operator/user will think of
them.

« When sets of data items must lmtered sequentially, in a repetitive series,
provide atabular display format where data sets can be keyed row bylfdhe
items in each data set are too lengthy for display on a single row on the screen, it
is desirable d provide asimple means for horizontal scrolfj. If that is not
possible, re-design the format; do not wrap rows of a table onto successive lines.

- For long tables (i.e., those with many rows), provide an extra visual cue to help an
operator/user scan a row accurately across columns (e.g., add a béadketin
every fifth row or provide adisplayed ruler which the operator/user can move
from one row to another).

Figure 3.3.5-1 illustratesveral principles of good form layoutt shows use of a form
title, grouping d items, automatic dispja of default item content pul-down list
capability for selectin d content where possiblend provision for easy cleang o
entered data at the discretion of the operator/user.

ECS User Interface Style Guide 69 410-TD-001-003



Labels above and left-aligned with fields
(Most useful for HTML forms)

User Profile
Last Name:

e

First Name:

Middle Initial:

Organization Name:

Street Address:

City:

State/Province:

Country:

ZIP/Postal Code:

Telephone:

Telefax:

Internet Email Address:

CLEAR

SUBMIT

Press this button to submit profile

Press this button to clear form

Labels left of and vertically aligned
with fields (preferred)

Last Name:
First Name:
Middle Initial:

Organization Name:

Street Address:
City:
State/Province:
Country:
ZIP/Postal Code:

Telephone:
Telefax:
Internet Email Address:

Press this button
to submit profile:

User Profile

I

SUBMIT

Press this button
to clear form:

Figure 3.3.5-1. Examples of acceptable data input forms
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3.3.5.2 Data Entry Fields

Forms ae aeatae by the on-screen arrangement of alahtry fields and their labels
against the background space. Guidance for data fegltty includes:

Use special characters such as underlining or data field "boxing" to delineate data
entry fields and data entry field lengths.

Visually distinguish required entry fields from optional entry fields.

If the fields are variable in length, indicate the maximum acceptablehlemgt
each field.

Reserve character spaces for fixed entry length data fields, e.g., the field for entry
of a phone number would appear @sn nnn-nnnn

3.3.5.3 Labels

Effective labels for data entry fields should adhere to the following guidance:

Label every data entry field adjacent to (i.e., to the left of or above) the data input
area only.

Make labelsdistinctive from dat entry fields prompts, ad dher information
displays, by the use of color, size, font, and other coding techniques.

Terminate the label for a data entry field with a colon to signify a data entry point.

Use whole wordsni data entry labels n preferenced predefined terms, codgeer
abbreviations.

Make field labels consistent; always use the same label to indicate the same kind
of data entry.

Ensure thalabels are sufficiently close tbe asociated with their proper data
fields, but are separated by at least one space.

Include in a field label additional cugj o data format when that seems helpful
[e.g., a date field with #hentries delineat@ by slashes aabe labeled as follows:
"Date (mm/dd/yy):"].

When a measurementitins consistently associated with a particular data field,
include the unit as part of the field label rather than requiring the operator/user to
enter it (e.g., if the field is for cost entry, the label can be "Cost: $").

3.3.5.4 Text Entry/Editing

For enty of data in forms, the followig gudelines are bask primarily on Motif
capabilities and characteristicbu reflect generajl desirable features for datentry.

Some of these guidelines may be problematic in HTML-based applications; those that are
particularly likely to be problematic are noted in the list.

Place the cursor at the first data entry field into which the operator/user must enter
data. (May be problematic for HTML.)
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« Advance tle airsor to the next data field when the operator/user has completed
entry of the current field. (May be problematic for HTML.)

- Display default values automatically in their appropriate data fields whenever
possible.

« Give the operator/user ¢haility to modify default values and save the new
defaults. (May be problematic for HTML.)

« Pemit the operator/useptuse the mous arsor, arrow keysor the TAB key to
move through fields. (May be problematic for HTML.)

« When bng data items musté entered, partition then into shorter groups (e.g.
addresses).

- Keep data entries for codd data (alphanumeric data) short, in the range of 5-7
characters maximum.

« Treat upper and lower case text entry as equivalent.

- Prevent enir of inappropriaé characters into a field (e.g., eptof an alphabetic
character into a field reserved for gntof numerc dharacters) (May be
problematic for HTML.)

« Prompt the operator/user for required formats and acceptablevahies.

- In general, for data entrglo nd routinely require the operator/user to overwrite a
set of characters in a field (such as a default

- In entry of items that may vary in length, the operator/user shall not be required to
remove unused underscores or other character placeholders.

« Require the operator/user to enter any particular data only once; the system should
automatically store and access that data if needed at a later point in time. (May be
problematic for HTML.)

« Highlight any text selected for editing.
« Use Insert mode as the text editor default.

« Make it possible for operators/useosperform simpé aliting (eg., backspace to
correct keystro& erors) durng data entry, without entering a special editing
mode.

- Do not make it possible to select non-contiguous blocks of text.

« When a fietl delimiter must be used for damtry, adopt a standard character to
be used consistently for that purpose [e.g., a slash (/)].

« When an iten length is variable provide automatic justification in computer
processing; an operator/user should not have to right- or left-justify an entry

« Allow operators/users to make nuneemlntries in tables without concern for
justification; the mmputer should right-justify integerer, as appropriate, justify
with respect to a decimal point. (May be problematic for HTML.)
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» Require explicit operator/user action (e.g., pressing a tab key or moving the cursor
with a mouse) to move from one data entry field to the next.

« When designng dsplays fao form-filling data entry, minimize user actions
required for cursor movement from one field to the next.

« When a operator/user must enter numeric values thdk hater be displayed,
maintain all significant zeros; zeros after a decimal point shouldenablirarily
removed if they affedcthe meamg d the number in terms of significant digits.
(May be problematic for HTML.)

- For enty of tabular data, when entries are frequently repgkatgovide
operators/users with an easy way to copy duplicated data.

+ Allow placement of the cursor only in allowable data-entry areas so that non-entry
areas are clearly designated and made inaccessible for data entry

3.3.6 Graphics presentation

Graphis fiow spatial, temporabr othe relations arong data by special formattg o

grapht dements. This section provides information and guidelines on witthav to

present data in a graphics format. The guidelines are designed to answer questions about
the use, selection, construction, and coding of numerous graphic faimsgplication

context for these guidelines is primarily computer gendragaphic displays, i.e.,
displays automatically createby the computer to represent data inetillomputer data

base.

3.3.6.1 Use

Consider graphics rather than text description or tables in the situations described.
Relations A graphics format is appropriate to show relations in space or time.

Scan and compareWhen operators/users must quickly scan and compare related sets of
data, a graphics format is appropriate.

Monitor. When operators/users musnonitor changig data, a graphics format ree
used effectively.

3.3.6.2 Selection of graphics forms

The graphic fam that best supports the information requirements of the operator/user
shoutl be employed. Consider the nature of the data (e.g., earmpyd scale of
measurementpupoe and emphasis of the messagebe mnveyed, ad operator/user
characteristics when selecting a graphic form

Graphical-perception tasksQuantitative data shadilbe encodel ona graph so thahe

visual decoding involves tasks as high in the ordering of elementary graphical-perception
tasks listed below. The elementary graphical-perception tasks ranked in descending order
by accuracy of human performance are:

1. Position along a common scale

2. Position along identical, nonaligned scales
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Length
Angle-slope
Area

Volume

N o o s~ w

Color hue-color saturation-density.

Distanceand cetection Consider distare and detection when selecting a graphic
form based upon the ordering of the elementary graphical perception tasks.

a. A decrease in ¢éhacarag of perceptubjudgments ma be associated
with an increase in the distance between the data values on the graphics
display. Specifically, an increase in the distance between the graphical
elements that encode the data values can increase the number of errors in
judgment.

b. Detection is th aility of the operator/user to see the grapdements on
the data display either simultanegusr by rearly effortless ganning.
For example, legibility and & aility to discriminate visuall between
grapht dements must & onsidered when selecting and constructing a
data displg basel upon the ordemg d the dementay graphical
perception tasks.

Use selection Allow the user to seléahe graphic format that best satisfies the
informational needs.

Multiple formats As necessary, provide more than a single format tot éissisiser
in identifying patterns, trends or idiosyncrasies in theadatd to satisf user
differences in information requirements.

3.3.6.3 Construction

Graphic displag $1ould be designed ira onsistent format Consistencyn design is
important because it permits the user to focus on changes in data without being distracted
by changesn dsplay format. Ths sction reviews basic principles of construction that

are generally applicable to most graphic farm&Jse these guidelines to achieve
consistency in the dem d graphic displays Appendix C, Seleatin d Graphic Forms,
provides additional principles of construction that are idiosyncratic to specific graphic
forms.

Scales Choose scales that ghatrue picture of the dataAltering the scales of a graph

may expad a contra¢ the image prepresentatin o the dak and may change the way

the information is perceived and interpcete For example, Figure 3.3.6-1 illustrates
three versions of the same graphic display, varied only by an expansion or contraction of
the horizontal (x) or vertical (y) scales. Figure 3.3.6-1(a), Neusrasents the preferred
arithmetic line graph in whit neither scale is exaggerdteThe vertical ad haizontal

scales @& eual, creating a square dri The arve shows changes that are ndutoa
moderate. Figure 3.3.6-1(b), Dramatic, presents a graph in which the vertical (or y) scale
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is exaggeratk The airve shows changes that are dramatic, rapid, and suddeally,
Figure 3.3.6-1(c), Flat, presents a graph in which the horizontal scale is exaggerated. The
curve shows changes that are sluggish, slow, and flat.

Consistent scalingWhen graphics data are to be compared across a series of graphs,
use the same scales for each graph. It may be difficult for operators/users to compare
data that are scaledfferently. Operators/users maoverlook tha the scales are
different and interpitethe dah earoneousy. As an alternativea dsplaying separate
graphs, consider combining the graphics into a single graphic format, as possible to
do so.

Linear scales Except where system requirements clealictate nonlinearity to
satisfy operator/user information requirements, linear scadeould be used in
preference to nonlinear scales.

Logarithmic scales For operators/users who are familiar with logarithmic scales,
consider using a logarithmic scale:

a. whenit is importan tha the operator/user understand rates of change,
percent change, or multiplicative factors.

b. to improve resolution and thelp the operator/user do a betteb jd
grasping and analyzing data.

Multiple scales Generally, the use of multlanount scales on the same graph
shoutl be avoided ad wed for specializ& puposes onl. (See special scales
section in Appendix C.)

Three-dimensional scales The use of three-dimensional (3-D) scales (i.e., the
plotting d multivariate data usg x, y,and z-axes) shodlbe restricted to special
applications for users who are familiar with them. As an alternativ& scales,
consider showing a thdr dmension with auxiliary coding (e.g., shape or color
coding) or use pictographic symbols or multiple displays to present multivariate data.

When 3-D scales are used, adopt onsistent méiod d representation (e.g.,
isometric or orthographic projeofi, perspective drawig, a triangular coordinate

grid.)

Scale axes The aes of graph $hall have major scale divisions (tick marks) which
shall be numberk o labelel. The aes of graph dall be labeled with their
description and unit of measurement.
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(@) Neutral

(b) Dramatic

c. Flat

Figure 3.3.6-1. lllustration of the effects of scale alteration on the
perception and interpretation of information

Scale divisions Major scale divisions shall be easy to read (e.g., shall progress by 1,
2, a 5 unts or decimamultiples) and should cover ¢hentire range of the data.
Awkward dvisions (eg., oddintervals of7, 11, 13 shall ke avoided and wsed only
whereit is appropriate for the data plotted (e.g., the sedays of the wele or 12
months of the year).

Minimize the number of major and intermediate scale divisions. If possible, use less
than 10 o 12 major scale divisionsnd wse no more thanne intermediate scale
divisions.
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Scale numericsThe following applies to the appearance of scale numerics:

a. The display scale should start at zero, except where thisdwamul
inappropriate for the function involde For exampledo nd include zeo
when its inclusion would severely compromise the resolution of the data.

b. Except for measurements that are normally expressdecimals, whole
numbers should be used for major graduation marks.

Scale break Avoid kreaking the scale, as possibte do so. If a scale break is
necessar, use afull scale break; @d do nd connect numerical values on the two
sides of a break.

Grid. A grid, rectangular in shape, consists obtwertical scale lines, ta haizontal
scale lines, and horizontal or vertical scale rulings drawn inside the grid (grid lines). The
grid bounds the data region, the area for plotting data.

Grid lines Horizontal aad \ertical grid lines guide #eye in locating and reading
points on a gnah. Use grid lines whe presentng data in a graphics format;
however grid lines $iould na obscure da axd shoudl be dearly distinguishable
from the data. Consider these general principles when constructing a grid:

a. Minimize the number of grid lines; howeyese enough gid lines © the
user can obtain an approximate reading of the data values. Too many grid
lines may clutter the dispfa olbscure dad and make the dispyaharder
instead of easier to read.

b. Grid lines mg be omittel or suppressed winedata values aabe read
using tick marks However grid lines and tick marks are usually
necessarya oltain approximate readings of data values, except for very
small graphs.

c. Most graphs will not need more th& a 10 \ertical or horizontal grid
lines.

d. Graphs that are to be read precisely need more grid lines than those meant
to give a general picture.

e. Use more grid lines with wide graphs thanhwirrow graphs and more
with tall graphs than with short graphs.

f. Grid lines would be thinner tha data lines or curves, and shduia be
visible thiough lars, columns or other graphic or pictorial ad@gements
(i.e., they should not cross them). The zero line or other base line is made
broader than other grid lines.

Graphic aids Both to minimize the number of grid lines and to satisfy the
operator's/user's individual preference or information requirementsdiferences

among operators/users in the degree of accuracy or amount of detail needed from the
graphics display):
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a. consider placing the suppressionl gresentabn d grid lines under user
control

b. consider providing cgability where the value ofng data point selected
by an operator/user is displayed automatically

c. consider providing cgability whee dl the data values in the graph can
be displayed in a table, when requested by the operator/user.

Typeface Type should be upper and lower case with simple sans-serif type fonts and
with few exceptions, shodlbe positioned frm left to right, the normal orientation
for reading.

Labels Whenit is necessary to labgraphic dad dements (., kars, columns, and
curves) use ajacen labels n preference a keys or legends, as possibléBecause
contiguous labels require less movement of the eye and less remembering, they permit the
operator/user to assimilate information more efficiently than do keys or legends.

a. Labels shod be mncise, easily read, reasonably close to the graphic data
elements, arranged to acheewa balanced composgn d the graph, and in a
horizontal positon. With the excepton d surface graphsra pe darts, labels
should not be placed directly on graphic elements.

b. To connetthe graphic da dements and labelaise arows, lines or slightly
tapered wedges, as necessary.

c. Generally, abbreviatienghould na be used as labels for graphic al@ements.
Abbreviations are permissible if they are standard annotations that are well known
by a majority of operators/users. Computer abbreviations are not acceptable.

Key or legend When it is necessary to use a key or legend to label graphic data elements,
locate the key or legend inside the grid. Locate the key or legend outside the grid when it
may obscure dat dements, clutter the data regi a interfere with the interpretan o

the data. The style and proportion of lettering in the key or legend should be the same as
that in the graph.

Graphic design element£liminate or suppress graphical design elements (symbolic or
pictorial features decorative forms, three-dimensional formagsid lines, aad aher
design elements) that are superfluous, redundanthat compete with the dataThe

overall graphic design should make the data visually prominent and should communicate
guantitative and qualitative information rather than graphical style.

Realistic graphics Consider using realistic graphics to focus operator/user attention.
Due to their greater meaningfulness, realistic graphics may kelsused to enhance
information processing and recallHowever, the number of graphical design elements
should be minimized.

Form. Graphics should tend toward the horizongréater in length thaheight As a
rule of thunb, use aheight-to-width rat of 4 to 5. However use the dat & a guide in
determining the shape of the graphic when possible to do so.
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Reproduction It is desirabled presere agraph's visual clarity when the graph is
reduced or printed.

3.3.6.4 Bar and column graphs

The bar graph and ¢hmlumn graph are the two most conam ore-dimensional graphic
forms. They show a comparative measure for different items, for parts of a total, or for a
variable sampled at discrete intervalBar and colum graphs differ primarily in the
orientation of the bars. The barg @ranged horizontally in bar graphs and vertically in
column graphs. Comparisons are based upon length judgments.

Bar graph This graph and its variations (see Appendix C for detagddance on
construction) are generglused to showa comparative measure of diffeteitems Bar

graphs ca be used to show how sevkitems diffe from eab aher n ore or two
characteristics, or to show how severams diffe from eab aher in the distributn o

their components.

Bar graphs diffe from colurm graphs in thathey typicaly have ony ore scale (an
amount scale) and are not gengraied b plot time series dataHowever, a bar graph
may be used a patray temporal data when its use is m@ppropriate for the specific
situation.

Colum gaphs This graphic form and its variations (see Appendix C for detailed
guidance on construction) are generally used to show time series data when the number of
values plotted is not very large (e.g., to compare data for a single item o1l $&resa
measured at discrete intervals). In cotugraphs, the bars ararangel vertically and

there ae generally two scales. The vertical scale shows amount and the horizontal scale
shows time. Colum gaphs a dso used to show component relations (e.g., the
component parts of a total or a series of totals).

Period dda. Use mlumn gaphs ¢ patray period data rather tha pant data. For
examplea olumn graph can be used effectively to show data of activities or events
that occur during a pertl d time, bu is less effective in showy data th& indicate
status on a given date.

a. Point data mabe shown as columgaphs However pant daga can
usually be represented better by curve and arithmetic line graphs or surface
graphs because these graphic forms beftilitate the analysis of point
data. For example, curve graphs effectively can show trgnojgctions,
forecasts ad aher estimates that are important for analgzpant data.

Trend lines or other projectismsiperimposd ona olumn chart usually
clutter the graphic and make it more difficult to read.

Emphasize amounts or contrast€olumn graphs mak astronger presentain o

the same data than curve graphs when few data points are plotted. For example, the
discreteness, vertical extension and width of the columns provide greater emphasis in
showing amount of growtor developmenhthan docurves. Also, consider using the
columm graph rather than éhairve graph whent is importam to provide greater
contrasts in portraying amounts in two or three short time series.
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Fluctuation in time seriesUse the column graph rather than the curve graph to show
time series data that fluctuate sharply and are femunbe (e.g., expenditures that
vary monthly from high to low for the first quarter of a fiscal year).

Alternative formats Use dternative graphic formatotpresent a long series of data
with a great many plotting points, to show numerous components of totals and when
several series of data must be compared.

3.3.6.5 Curve and arithmetic line graphs

This generhtype of graphic form, called curve or arithmetic line graph, is a type of
"Cartesian" coordinate graph tha derivel by dotting ore or more sets of data on a
coordinate surface (see Appendix C for detailed guidance on construction). The curve and
arithmetic line graph shows relations among sets of data debpdwo continuous
variables. In tb airve grgh, data relations are summarizéy a smoothed line (curve);

and in tle aithmetic line graph, straigHine segments are used to connect successive
plotting pants. These graphic forms have their greatest and most significant application
in the representatn d time series data but ergpropriate to represent any entity
measurd on a @ntinuum (eg., height, weight, temperature, area). Thentéefcurve
graph” will primarily be use herein; however, the guidelines appty hah cune ad
arithmetic line graphs.

a. Consider ta aurve grapha patray a time series when imya pants are plotted,
severatime series & cmpared, and when emphasis is on movement or trends
rather than on actual amounts.

b. The curve graph can be used effectively to show projections or forecasts.
3.3.6.6 Surface graphs

Surface graphs are essentially types of curve and arithmetic line graphs that are shaded or
textured ¢ provide greater emphasis (see Appendix C for detadeidance on
construction). Specifically, a surface graph is a plot of one or more lines, curves or steps
where the distances between the ptbigaphc dements are filled with crosshatching,
shadng a color to create strata or layers. Surface graphs eaused @ patray
component relations (e.g.9 ppatray a total and its component or to show how the
component parts of a total change in importance over m ggame). Howevey unike
arithmetic line graphs, surface graphs cannot directly show forecasts, estimates or other
projections and multi-strata surface graphs are difficult to read.

3.3.6.7 Pie charts

This chart, als knavn as a sector goad a sectogram, isa drcular graphic used to
display component relations, the proportion ¢ thmponents to the whole. The various
sectors of th drcle represent component parts of an aggregate or total and show the
relative distribution of quantitative data among the components or categories.

Use In the use of pie charts, there are specific guidelines for the indicated areas.

Number of componentdJse apie dat to patray a toththat consists of no more
than five components or categories.
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Focus attenbn onsingle ammponent Use pe darts whent is importam to focus
attention on one important component or category of a total.

Subtotals A pie dart can be used effectively when its components provide useful
subtotals.

Restrictions on useThere are three areas of restrictions on the use of pie charts.

Compari®n d components Generally, the use of @i tarts to compare the
components of a total shaulbe asoided. Alternative graphic forms that require
linear measurement should be used, when possible to do so (e.g., bar graphs, column
graphs and curve and arithmetic line graphs).

a. Pe darts requie estimaton d angle or area Because th ge ca
compare linear distances reoeaily and accurately than angles or areas,
the omponent parts of a total tasually be shown mae dfectively in a
graph using linear measurement.

Multiple pies A pie chart should not be used when a comparison calls for more than
one divided total. D nd use pe darts of different sizes to compare totals of
different sizes.

Display area When the amount of space is an important factor, consider alternative
graphic forms. R dharts require sevdréimes more space than linear comparisons
and in addition, are more limited in their range of useful variations.

Construction The following guidance addresses construction of pie charts.
Sectors Concerning sectors:

a. Arrange the sectors of aepihart fran larges to smallestbeginning with
the largest sector at 12 o'clock.

b. To dfferentiate the sectorsiighlight the sectors using shading coding,
color coding or cross-hatching. When printing a pie chart, black and white
without cross hatching is usually preferred.

c. To emphage aparticular sector of a eidchart; consider highlighting the
sector by special hatching or shading, or by displacing therdeato the
remainder of the pie chart

d. When a sector Basibcomponents, consider displacing that sector and
dividing the sector into its component parts outside the @iprdvide
added emphasis and detalil.

Labeling Concerning labels:

a. Place the labels inside the sectors if there is sufficient space; otherwise the
labels shouw be placed in contiguous positions outside tncle usually
with an arrow pointing to the appropriate sector.

b. Place the percentages or other absolute values reptebgreach sector
directly below the identifying label.
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3.3.6.8 Flow chart

A flow chat is a diagram fofacts and relations @, paitional hierarchical, functional,
conceptual structuralor sequential relations). It depicts nonquantifiable relationships
among persons, events, operations, processes, components, data or other entities. Process
charts organizational charts, spider charfsogress charts, time kEndarts, and time-
and-activity charts are considered types of flow charts.

Use Flow charts ca be used effectivelya present a large numberf dacts and
relationships simply, clearly, and accurately. To avoid an extensive or somewhat involved
verbal description of facts and relationships use a flow chart other than text.

a. Use flow chartsot patray sequencesni processes, eventsné aganized
operations (e.g., a flow chiahat shows the specific sequences of events in the
desgn, cevelopment production, and installation and test of an information
system).

b. Use flow charts a patray lines of authority n organizations, functional
relationships, time stagesné aher subjects (e.g., a flow of incemand
expenditures, an organizational chart of a DAAC, and a time line (Gantt) chart of
projectal production time for the steps ideveloping jobs for documenhd data
production).

Construction The following guidance addresses construction of flow charts.

a. As available use a standard symbology, conventionspdapocedures (e.g.,
display content using the left-to-right and top-to-bottom reading convention) to
construct flow charts, especially when constructing organizational charts.

b. The flow chart title and each element should be labeled clearly.

Process chart This graphic form provides a systematic description of a process or work
cycle involving activities of humans, agents or objects and provides other information for
analysis (e.g., time requaedstance moved, costs). A process chart, which is conveyed

in a tabular schematic format, uses symbols to portray the sequence of all relevant actions
or evens occumig duing a process. Process chartséhawariety of uses bu they are

used most often for analysis, for job instruction and training, and tov stays of
improvement.

Flow charts as graphic aidsFlow charts can provide useful graphic aids.

a. Consider using flow charts that depict relationships among system components,
processes, or data as graphic aids to help users learn about a computer system and
its operational procedures. To constrtiese flow charts use the principles and
practices for constructing flow charts endadrsby the American National
Standards Institute (ANSI), as applicable (e.g., ANSI X33-1970).

b. Consider providing computer genechtksplays of process charts to assist users
in managing or analyzing operational activities.
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3.3.6.9 Map displays

Map displays snow geographic relations amg operations, activities, resourgesjects,
or other subjects of interest. Situation maps, topographic maps, and stahsticaare
types of map displays.

Construction The following guidance addresses construction of map displays.

Map symbols Concerning symbols in map display construction:

a. Standard symbols -- Use standard syrabgglon dgital maps, whenever
available.

b. Exact locations -- Place symbols on the map at exact locations. When itis
not possible to place symbols at exact locations, place the symbol near the
location ad wse an arrow to indicate its exatocation. However, always
consider alternative ways of presenting the ndgplay to reduce its
density and circumvérthe need for using arrows to connect symbols and
locations since the arrows add clutter.

c. Overlap -- Map symbsl $hould na overlg, urless the symbols oabe
clearly and unambiguously identified.

1.

When gaphics da ae in the process of being chadger

automaticaly updated by the system (i.e., wimedata ae moving on
the display), symbols temporarily snaoverlap ad olscure other
symbols or permanent background features.

Prioritize graplt dements or da cdegories, identifying which
elements m@ be obscurd by dhers Restore the obscuteor
overlaid elements when the update is completed; and ensure that no
elements are erased from the display during the process of obscuration
and restoration.

d. Labels. Map symbols and features require identifying information so they
can be dearly uncerstood. Provide labelsf symbols ad aher map
features directly on map displays.

1.

If the densityof the displg precludes the use of contiguous labels,
consider displaying labels and additibnaformation abou the
display items in a legael a key or supplementar display. Also,
consider allowing the useo toltain the informathn by selectng o
pointing at the item of interest.

The labels shodl be positioned consistently in relation to their
referent symbol or feature. Unnecessary variability in the arrangement
and aganizaton d the display adds to the timetakes the user to
perceive and then process the information on the display.
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Background features To assist operators/users in their dasid effective
topographic displays, familiarize them with the optimum combinations of
background features (e.g., topography, vegetation, contour lines, grid lines).

Contour lines Concerning contour lines:

a. Avoid the use of contour lines represegtigaduations finer tha 20
meters because theroduce visual clutterral pdentially can caus e/e
fatigue.

b. Do not rely solgl on contour lines to separateetlaeas of a maplisplay.
So that unambiguous figure ground relationships will emerge, consider
differentiating the display surface by using texture, shading, color or shape
of objects.

Framed rectangle graphs As an alternative to shading, consider using framed
rectangle graphs to encodata on statistidanaps. Shading requires judgments of
density, and framed rectangle graphs require judgments of position along nonaligned,
identical scales. The latter judgments are performeck mactirately. In addition
shading patterns can create adverse visual effects. (See Figure 3.3.6-2.)

Average Granules Requested Per Day by State in the Continental United States

Granules

O o0-10
0 10-20
@ 20-30
W 30-40

Figure 3.3.6-2. Shaded statistical map
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Graphic aids for mapdisplays Desgn d graphc ads for map displays requires
attention to several areas of concern.

Presentation techniques To draw attention to specdi aeas of interest or
importance on a magisplay and to facilitate user integ@ti o the information,
consider using two-dimensional and three- dimensional presentation techniques.

a. Two-dimensional: Consider displaying theas of the mapy separating
them.

1. To hghlight the aeas of interest use wlor coding, shading,
symbology or segregate the areas of interest from the rest akts
on the map.

2. Display the areas of interest and leave the rest of thebraag.

b. Three-dimensioda Consider displaying #h aeas of interest as blocks
rising above or sinking below the surface of the map.

1. Consider displaying the map's entire soef aca & a lower angle to
show its levels Highlight the aeas of interesby depicting them as
peaks (above surface) or valleys (below surface).

2. Do na use level on three-dimensidnenap displays to encode
statistical data urless ony gross, large-scal mmparisons are
required. In sud dsplays,it is 0o dfficult for an operator/user to
make judgments of position along non-aligned scales.

Coding and sequencing techniques Consider usinga @®ding or sequencing
technique to segregatand hHghlight symbolic informatn on high-density map
displays particularly for displays where the pictographsdather symbology may
overlap temporarily and are repeatedly updated.

a. Coding techniquesTo make selectk pictographs ad aher symbology
on a wmplex mapdisplay more distinguishable, considerngsidoulbe-
cue coding and color coding techniques.

1. Double-ce wmding. This coding technique is advantageous because it
does not dd rew symbology to the dispfa bu rather augments a
measurable dimermn d existing symbology (size, length, width).

For example, to denote an update or change in status of a feature on a
digital map display, the specific unit pictograph can be emphasized by
blinking the symbol on and off.

2. Color coding Color is a dominant codg dmension, andt may
obviate the percemn d features codecdhiaher visual dimensions.
Therefore, in complex maplisplays, consider color coding those
symbols that provide information thas of primay or first-level
interes to the operator/user. Whegximary information requirements
are not know o if the display will be used for multiple tasks,
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consider placing the color coding under operator/user control (such as
by means of function keys).

b. Sequencing techniques Provide sequencing techniques &andard
functions in the interface. Sequencing techniques can reduce the number
of symbols on map displays at any one time by displaying segments of the
entire displg over time. Also, sequencing techniques npier the
operator/usera view areas of interest when the map exceed<gacity
of a single display frame.

1. Conside facilities that will pemit the operator/userot display
segmerd fquentially n dscrete state viewsor facilities that will
permit the user to scan the display segments.

2. For digitd map displays, consider providing facilities tdsplay
topographic information sequentially witm @verlgp betwea views
to facilitate operator/user integration of the information.

Panning technique Consider providing a panning capability tpemit the
operator/user to exanenan area of interésn greater detail when the display area
exceeds th caability of a single frame in terms of extent and level of detail. The
panning capability will permit operators/users to mamntinuousy over a map
display in any direction without encountering any internal boundaries imposed by the
predefined display framing.

Zooming technique Consider providinga zoming capability, that will permit
operators/users to expand the nugplay for viewing at various levels of detail. A
zooming capability will allow operators/users to controid apersonalize map
displays, so thathe displays can merdfectively satisfy individua information
requirements.

a. Consider designing the mdsplays wih hierarchicélevels of portrayed
detail and labeling so thahe operator/user can zooin to examie a
area n geater detail and zoom out for an aggredgafsplay. However,
when gaphic dah ae layerel hierarchically at differenlevels of detalil,
complex data files and data management techniques may be required.

b. Also, consider implementing zoomingasontinuous functin, bywhich
a display can be expanded to any degree.

Inset To assis the operator/user in maintang aientation whea using a
sequencing, zooming, panning or other technique to exaasagment of th entire

display, provide some type of graphic indicator oktturrent position in the overall

map display. Consider using an inset that gives a dynamic scale-model representation
of the displayed area mapped onto a block representing the entire display surface.

Normal displa coverage If panning, zoommg, a other techniques aravailable to
the operator/user that cause a change in the normal display coverage, provide an easy
means for the user to return to the normal display coverage (e.g., thiefusetion
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keys labeled "Return” or "Reset"). Normal coverage may be operator/user defined or
predefined by default system parameters.

Dynamc capabilities Consider providig dyramic display capabilities that will
permit operators/users to sim@addivities on a dynamic display (e.g., software or
hardware architecture mimic displays). Such a capability is particularly important in
troubleshooting applications to support the decision-making process.

Analytic aids Use the followmng gudance wha designing analyt ads for map
displays.

a. Distance judgments When operators/users musjudge distances
accuratef on a map, consider providing computer aids for that purpose.
For example, consider permityj ogerators/users to select anyotywants,
and have the system provide the separation distance.

b. Topographi analysis Consider providing computer aid thelp
operators/users perform analysis of topographic displays.

3.3.6.10 Three- or more-dimensional forms

Generally, the use of three- or more-dimensional presentation formats should be restricted
to operators/users who are familiar with advanced statistical presentation formats,
techniques and methodologies.

Pictographic scales Consider usig pctographic or character scales fresent
multidimensional data (e.g., Cernoff's faces, sunflowers, weathervane, stars or polygons).

a. Select ad desgn gcetographic scake © tha the scales are separable. The scales
should allow the operator/user to easily shift attention from @ded aspdcto
another.

b. Select ad desgn pctographic scake © tha the individual values coded rtde
integrated to form an overall impression of trends in the data.

Multiple displays Consider using a series of dinaultiple displays ¢ present
multidimensional data (e.g., multiple bivariate displaygresen multidimensional data
of four variables).

3.3.6.11 Dynamic displays
Use the following guidance for dynamic displays.

Changing values Updae dphanumeric values thanhaoperator/user must reliably read
no more tha orce per second. When the displayasse @mnsidered as rédme, upcate
alphanumeric values that a viewer uses to identify rate of change odtgosa values
no faster than five times per second, and no slower than two times per second.

Update rate The rate of update on a dynamic display stided cntrollable by the
operator/user and shall be determined by the operator's/user's informational requirements.

Display freeze Provide adisplay freeze mode to allow the operator/user to scrutinize
closely any selected frame tha updatd or advanced automaticglby the system. For
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frozen display frames, prowadan option to allow the operator/user to resume the display
at the point of stoppage or at the current real-time point.

Freeze feedback Provide an appropriate labebr graphic indicator to remind the
operator/user when the display is in the freeze mode.

3.3.7 ECS Icons

Icons are ofte used in a user interfac® trovide an additionh means of accessing
common functions One of the primar benefits of icons is their abilityothelp a novice
operator/user learn the system. This is because familiar objects allow the operator/user to
make inferencesbou the system Icons ae dso easier to learnna process than
unfamiliar text-based command#nother advantage is¢hanount of information icons

can presem in a limited display space Icons promote faster processing and recall of
images with less interference with cognitive progessiThey ease learning, recall and
recognition and also provide visual appeal.

Representatiomacons consist of simple pictures or symbols Whiewe properties or
characteristics which are similar to the operatiorb¢ performede.g., a picture of a
scissors for performing the "cut" pati d a at and paste tak. Abstrad icons are
composed of one or more geometric symbols which depict a computer object or operation
that cannot be represedtdy familiar symbols or pictures An abstraction which
captures the meaning of a picture rather than the specific details or spatial relations in the
picture will be moe ea&ily rememberé by the operator/user. Application/problem
domain, menu depth and breadth, operator/user experience, task and symbol construction
are some of the factors which must ¢ontrolled wh@& developing and evaluating icons
(Kacmar and Carey, 1991).

The following guidelines on the use of icons were drawn from NASA, 1992:

- Give eab icon a teklabel which corresponds to the objectaction. @ na let
the label obscure the icon.

- Highlight icons selected by the user.

+ Use the same icons for the same objects/actions across applications.

« Do not use abstract or humorous designs for icons.

+ Make each icon a simple, closed figure.

- Make the icorbig enough to be seen, recognized and selected easily, generally
« 5mm on a side separated by at least 3mm.

« Make each icon represent a single object or action.
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3.3.8 Display and Printout of Tabular Data

Data can be displayed in tabuta(row-columr) format to ail detailed comparmn o
ordered sets of items Displays/reports that require the operator/user to transpose,
compute, interpolateor mentally translate iot ather units or numerical bassould be
avoided.

3.3.8.1 Tables for Data Comparison

When informaton handling requires detailed companisd ordered sets of data, adopt a
tabular format for data display.

3.3.8.2 Logical Organization

Organize tabular data in some recognizable order to facilitate scanning and assimilation.
For example, organize dates chronologically and names alphabetically.

3.3.8.3 Table Access by Row and Column

Construct a table so that row and column labels represent the information a user has prior
to consulting the table, i.e., the information that ba used to access tabintries for a
particular task.

Example: If a user’s task were tietermire characteristics of various raw materials,
then a table might be organized as:

Raw Transport Processing Consumer
Material Costs Time Acceptance
A High Slow Good

B High Fast Good

C Low Slow Good

D High Slow Poor

E High Fast Poor

F Low Fast Poor
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whereas if the user’s task were to identify what raw materggets certain criteria,
then the table might be organized as:

Consumer
Acceptance
Good Poor
High Fast Processing B E
Transport
Costs Slow Processing A D
Low Fast Processing - F
Transport
Costs Slow Processing C -

3.3.8.4 Tables Referenced by First Column

When tables are usedrfoeference display/printou the reference items, i.e., those by
which the table will b accesed, in the left column; display/printoine materibmost
relevant for user response in the next adjacent column; and display/printout associated but
less significant material in columns further to the right.

3.3.8.5 Items Paired for Direct Comparison

If data items must é& wmparel ona daracter-by-character basdsplay/printout one
item directly above the other.

3.3.8.6 Row and Column Labels

Label the rows and columns of tabular displays/reports in accordance with the following
guidelines:

a. ldentify each data field with a label.

b. Choog aword or phrase to label each field that describes tree @atent of that
field.

c. Ensure that labels are worded consistently, so that the same data item is given the
same label if it appears in different tables.

d. Ensure that labels are worded distinctively from one another.

e. Phce ede label ina mnsistent location above or to the left of its assodidita
field(s).

f. Ensure thtilabels are distinctive in format/positioning kelp users distinguish
them from data and other display features.

g. Ensure that each label is sufficiently closdx sssociated with its data febl but
is separated from its data field by at least one space.
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h. Include the units of measurement for displayed data either in the label or as part of

each data item (e.g., Distance (km): or Distance: _ km).
i. Adopt a consistent format for labeling the rows and columns of displayed tables.

j.  When rows or columns are labeled by number, start the numbering with “1" rather
than “0".

3.3.8.7 Repeated Elements in Hierarchic Numbering

For hierarchic lists with copound nmbers display the mmplete numbergjo nd omit

repeated elements.

Example (Good)

2.1 Position Designation

2.1.1 arbitrary positions

2.1.1.1 discrete

2.1.1.2 continuous

2.1.2 predefined positions

2.1.2.1 HOME
2.1.2.2 other

Example (Bad)

2.1. Position Designation
1. arbitrary positions
1 discrete
2 continuous
2. predefined positions
1 HOME
2 other

3.3.8.8 Labeling Units of Measurement

In tabular displays/reports, either consistently include the units of measugedriumn
labels or else place them after the first row entry.

Examples: Or:

Time Velocity Temp.

(s) (m/s) PC) Time Velocity Temp.
5 8 25 5s 8m/s 2C

21 49 29 21 49 29

43 87 35 43 87 35

3.3.8.9 Consistent Column Spacing
Maintain consistent column spacing within a table, and from one table to another.
3.3.8.10 Column Scanning Cues

Separate t olumns in a table bymough llank spacesor by some other distinctive
feature, to ensure separation of entries within a row. For most tables, a column separation
of a leas three space dould be maintaind. The spaaig between colums sould be

greater than any internal spaces that might be displayed within a tabular data item.
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3.3.8.11 Row Scanning Cues

In dense tables with many rows, insert a blank line (or some other distinctive feature)
after a goup d rows at regular intervalsFor many dsplays/reports, it will suffice to
insert a line after every five rows.

3.3.8.12 Justification of Alphabetic Data

Show columns of alphabetic data with left justification to permit rapid scanning.

Example (Good): Example (Bad):
APL APL
COBOL COBOL
FORTRAN FORTRAN
PL1 PL1

3.3.8.13 Meaningful character strings in Alphanumeric Data

When grouping alphanumeric characters, acronyms or short, meaningful character strings
shoutl be used rather than randomly selected characters that have little relevance to the
system In the cae of a small classification systeih,may be alvantageousot have

vowels between consonants to make pronunciation easier.

Example (Good): Example (Bad):
Jeep 2631 L2XW 2631
Van 2573 VNK 2573

3.3.8.14 Justification of Alphanumeric Data

Alphanumeric data shadilbe let justified. When five or moe dphanumerics are
displayed ad no ratural, i.e, popuation stereotyp eists, characterould be grouped

in blocks of three to four characters. If a series is to be 10 units, then its structure should
have distinct groups of 3, 4, 3 instead of no form of grouping.

Example (Good): Example (Bad):

A62 4156 317 A624156317

Groups should be separated by one blank character, in general.
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3.3.8.15 Justification of Numeric and Decimal Data

Justify columns of numeric data with respén a fixed decimal poin; if there is no
decimal point, then numbers should be right justified.

Numeric Decimal
8437 48.28
28 8.0
439 6.8
26 4.333

3.3.8.16 Maintaining Significant Zeros

When a operator/user must enter numeric values thalt hater be displayed/printed,
maintain all significant zeros; zexahould na be abitrarily removed after a decimal
point if they affect the meaning of the number in terms of significant digits.

3.3.8.17 lllustrative Examples of Tables

In summary, effective displays/reports present data in a useful and mehnnagiuer

that ensures the rapid assimiteatid its contentby operators/users Effective tabular
presentations include the elements of organization, labeling, and cues to aid operator/user
scanning d tabular data Two integrated examples of tablese good exampel and ore

bad example, are presented in Tables 3.3.8.17-1 and 3.3.8.17-2.
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Table 3.3.8.17-1. Tabular Display (Good Example)
AUTOMOBILE OWNERS Page 1of4

LICENSE EMPLOYEE EXT DEPT
MA 127 395 Michaels, Allison 7715 91
MA 135 449 Duvet, William 3898 81
MA 227 379 Smithson, Jill 2491 83
MA 227 GBH Zadrowski, Susan 2687 53
MA 253 198 Jenskin, Erik 3687 31
MA 286 PAM Hilsmith, Joseph 2443 100
MA 291 302 Leonard, John 7410 92
MA 297 210 Toth, Kelley 7538 45
MA 328 847 Cooksey, Roger 2144 84
MA 342 NCG Hesen, Christopher 7544 21
MA 387 923 Maddox, Patrick 7070 68
MA 375 NRC Ashley, Maria 3397 34
MA 378 388 Wheatley, Katherine 2638 58
MA 385 248 Malone, Frank 2144 64
MA 391 293 Lowman, Edward 8263 77

This sample printout represents a table fmding the owner of ca with a particular
license plate (The functon d the display/printotiis to identify an employee v has

parked in the wrong place, or who has left headlights burning.) In the good example, data
are ordered by license number to aid the search.

The bad printout is ordered alphabetically by employees’ last name, which will not prove
helpful for this task. The bad printout is annotated to indicate several other violations of
the HFE design guidelines related to tabular displays of data.
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Tables 3.3.8.17-2. Tabular Display (Bad Example)

Automobile Owners

Maria Ashley 3397 MA 375 NRC 34
Roger Cooksey 2144 MA 328 847 84
William Duvet 3898 MA 135449 81
Christopher Hesen 7544 MA 342 NCG 21
Joseph Hilsmith 2443 MA 286 PAM 100
Erik Jenskin 3687 MA 253198 31
John Leonard 7410 MA 291 302 92
Edward Lowman 8263 MA 391293 100
Patrick Maddox 7070 MA 387923 68
Frank Malone 2144 MA 385248 64
Allison Michaels 7715 MA 127 395 103
Jill Smithson 2491 MA 227 379 83
Kelley Toth 7538 MA 297 210 45
Katherine Wheatley 2638 MA 378 388 103
Susan Zadrowski 2687 MA 227 GBH 53

This bad tabular data display/report violates in some degree several HFE design
guidelines:

 logical organization

+ table references by first column
« row and column labels

« consistent column spacing

« column scanning cues

+ row scanning cues

- justification of numeric data

Various other guidelines are also violated in this bad example, including those pertaining
to identification of multipage displays/reports and display of control options.

3.3.9 Tailoring the System

A tailoring function allows the operator/user to mgdparts of the system according to
individual preferences Operator/user-selecereferences are stored in the system and
are remembered from session to session. Preferengeseaa b be enteral orce This
type of customization provides a greater seridéeribility and user satisfaction. Below
is the list & recommende operator/user preference setting$or further discussion
regarding the use of operator/user preferences, see Section 3.3.10.5 of this document.
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- Date/Time formats settings include, .g., 12 or 24-hour clocksdd/mmlyy,
M/D/Y, hh:mm, Western calendar, European calendar

« Coordinate formats: e.g., Latitude/Longitude, Universal Transverse Mercator
(UTM)

« Window placement schemes: fixed position or user-selected position

As mentiond, operator/user tailorig povides flexibility and increases operator/user
satisfaction; however, the level of tailoring features available should be weighed carefully
and kept to a reasonable numbéor several reasonsFirst, tailoring adds an additional
layer d functionality to the system which also adds to the operator's/user's learning load.
Second, this is a feature dsegximarily by the epert operators/users Novice
operators/userdill need a good interface with which to vkor Do na put all hope for
operator/user satisfaction in the tailoring fuanti Tailoring the interhice ca also
increase the difficujt of helping aher operator/userslf an operator's/user's interface is
radically different from the baseline interfacgroviding operator/user assistance will be
especially difficult.

Items which should ndie made readily available for operator/user preference settings:

» Color schemes (color will be tsen an applicabn default function at ECS
implementation)

- Font style (e.g., typeface, sjzedd, italic, uncerline) (font style will be sein an
application default function at ECS implementation)

- Modification of function labels

- Layout of widgets in a window

3.3.10 International Considerations

Several points of interest are lidtéelow o highlight the fad¢ tha the operator/user
interface hago consider the special needs of other countries and climee ECS is
ultimately intended @ be used internationgll Several of these optisndould be
included as operator/user preferences.

« An X-mark in Japan is used to indieadn urwantel ogion. For example, in this
case background printing would be turned off.

Background Printing

« Many countries us dharacter sets beyond the A-Z alphabet. As Figure 3.3.10-1
illustrates, it is important to allow at least two extra pixels for diacritics above and
below the normal line of characters.
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@) Upper two pixels for above line diacritics

Lower two pixels for below line diacritics

Figure 3.3.10-1. Example Diacritics for International Users

* Thee ae differences in the way currency values are writtere. @mma period,
and colon a& eamples of valid separators for currency.eTdurrency symbol
may be up to 4 characters. Valid currency values include:

Sch3.50
SFr.5.-
760 Ptas
kr. 3,50
25c
10,000.00
10.000,00

» Dates ca be written n dfferent formatsbasal on locale. Hyphens, commas,
periods, spaces, and slashes are all valid separators for date notations. They can be
used in different places in the notation or left out completely. The location of the
mont, day and year can all be reverde Many European countries use the week
number as a reference to a date (e.g., Data request will be cedeiirey Week
30). With no consistent operator/user convention for datess bes to use the
month name or abbreviation to eliminate potential ambiguity about which number
is the month and which is the day (Brown, 1988). Date notations include:

Jan 5, 1994
5/1/94
5/1-94
1994.1.5
940105

» Telephone numbers also inctudh large number of valid separators. Blanks,
commas periods, and square brackete di valid in a phone numberThey can
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be displayed in localnational, and international formatsNational formats may
include tke aea @de n parenthesis, where the international formay have a
+ sign in front of the number to indicatestiountry code The following ae dl
valid phone number formats:

(079) 473589
+55 (079) 555555
612,437,9247
(1) 612-699-0023

3.3.11 General Principles

The purpose of tki sibsection isd provide some generabverarching principles that
facilitate @nsistency in ECS operator/user interface desigth gude operator/user
interface designers inghaeaton d products which increase operator/user effectiveness
and satisfactin. Ther ae ten general principles that are particularly impottam the
development of ECS operator/user interfacdSach is presente here with specific
guidelines for its application in design of ECS user interfaces.

3.3.11.1 Be Consistent

People perceive a system as a single entity and expect the system to look, act, and feel the
same throughout (GalitZ1985. Consistencyn presentation ad operaton gves the

system a single look and feel, promotes a positive transfer of operator/user skills, lessens
the time it takes to learn a system and makes the system easier to use. It also improves an
operator's/user's productivity by leading to a higher throughput and fewer errors (Nielsen,
1993). The followng gudelines recommende by Shneiderman (1987) and Open
Software Foundation, Inc. (1991) are applicable.

* U mnsistent and familiar terminology including abbreviations, acronyms, and
mnemonics.

» Be mnsisten in the placementfdunctions This lessens the processing time it
takes for the operator/user to identify and access desired functions.

» Use color consistently.

» Use a consistent format in all displays:

- Icon design and meaning - Title field location

- Menu bar location - Message location

- Cursor shape and function - Cursor home position
- Field delimiters - Color meanings

- Data entry prompts - Alarms and warnings
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» Require consistent sequences of actions in similar situations:
- Command terminology - Command meanings
- Editing procedures - Function and Command keys
» Ensure that the same action always has an identical result.
3.3.11.2 Keep It Simple
Simplify interface complexity by applying the following guidelines:
» Use familiar, consistent, and concise terms.

» One word labelsn interface omponents are prefedewer phrases The longer
the label the longer it takes for the operator/user to read it and perform the task.

» Use abbreviations and acronyms only if the display does not have sufficient space
for the unabbreviated wodror if the @breviaton a acronyn is moe coommonly
used than the full word or phrase (NASA, 1992).

» Keep control sequences short.

* Make aitical information evident. Make the most frequgntised functions
accessible from the top level framework. Functions that are critical to performing
the operator's/user's task should be displayed at the top level as well.

* Minimize menu depth (2 levels) and keepnmdreadth moderate (& tL6items)
(Kiger, 1984).

» Tdl the operators/users only whihey need © knon. Apple Compute (1992)
encourages the use of "progressive disclosure”, peesenting the most
commony used choices ot operators/users while initigll hiding the more
complex choices or supplementary information.

» Present only information releviato the operator's/user'sl. Do nd present
information on the screen relevant to the system software or its workings (NASA,
1992).

» Screen clutter shatdilbe minimal Keep the number of controls, colorsdacata
sets to a minimum See sections 3.2.6nd 3.3.11.5for more detail regarding
color use.

3.3.11.3 Operator/User Control and Feedback of ECS Software

ECS software will be developed provide operator/user control over ongoing computer
operations and feedbada the status rad oucome of operator/user commands entered
into the computer Control and feedback are provided to support operator/user
productivity, prevent design-induckhuman error thialeads ¢ unpoductive outcomes

and system failure, and to ensure the resilience of the user interface to a range of
operator/use responses According to the NAB HCI Guidelines (1992), "resilient
softwae can handle minor deviations, anticipates Wwiiee user needs or wants, and tries

to figure out what the user is doing. The system then prompts the user prior to command
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execution. The sections that follow idenyifhuman factors guidelines that supptre
provision of control and feedback to ECS operators/users.

Give the Operator/User ControlLet the operator/usena the computer, sethe pace.
Follow these guidelinesotdesign an ECS interface which functions according to the
operator's/user's command:

* Prevent errors whenever possible.

- Use scale bars to input values from a continuous range. These can be oriented
vertically or horizontally. In cases where very specific values are possible,
e.g., 1.3421provide an associated field where the operator/user can type the
value.

- Show valid ranges for input values.

- Use formatted text fields where the operator/user is required to ertar tex
specific format.

- Show all necessary selanti ogions For example provide
two toggle buttons if options are "On" and "Off",
¢ On
O Off
insteal o one publ buton which toggles between "On" and "Off" when
selected.
On

The single labetloes not present all available options d@nid not clear what
the resultant action will be when the button is selected.

- Use shading to indicate options that are not available in a specific system
state Context sensitive help mae useda describe why the function is not
available if shaded objects are selected by the operator/user.

* Provide clear exits from system states and functions. The system should allow the
operator/user to cancel an action or return to a previous state in as many situations
as possible.

» Permit easy reversal of actions, such as an "undo" command.

* Make "undo" itsdlreversible. A second "undo" action should do again whatever
was just undone (NASA, 1992).

* Require users to confir tha they warn to perform a aitical, pdaentially
hazardous, or destructive command before execution (NASA, 1992).

» Use dialog boxes to confirm actions that will delete critical information. Describe
specifically the events that will occur as a result oktladion. For example, "All
selected files will be deleted".

ECS User Interface Style Guide 100 410-TD-001-003



» PushButtons should activate functions when the mouse button is released, rather
than when the mouse button is pressever an olject This allows the
operator/user to move gharsor ou of an olject before releasing the mouse
button, thereby canceling inpto that object. (This is accomplighéy wsing the
"activate_callback"” versus the "arm_callbackn the OSF/Motif widget
definition.)

* Prompt the operator/user when time intensive operations are performed, and allow
the operator/user to cancel these operatio(iEime intensive is anythg 10
seconds or longeniduation.) For example, when a search for data requires
more than 10 seconds, the system should activate a dialog indicating an estimated
time to complete and the ability to cancel the search process. The limit for having
the operator/usdfed the systen is responding immediately is 0.1 secand$e
threshold for uninterrupted traiof though is approximatgl 1.0 seconds, even
though the delay is noticeable Ten seconds is the limit for keeping an
operator's/user's attention.

* Permit operators/users to resize the horizontad aertical dimensions of
windows and to move window® tdfferent locations on the display (NASA,
1992). See Section 3.1.1 for further details on window characteristics.

Provide Useful, Responsive Feedhaéleedbacklemonstrates that operator/user inputs
have been received, that outputs arendpeigeneratd, a that an error has occurred.
Operator/usefeedback shodl be informative and immediate For evey operator/user
action there shodlbe an obvious computereacton. Because ECS operators/users will

be working ower a network, they will experience delays doextwork traffic For this
reason,it is imperative that operators/users receive immediate feedback and status
consistently throughout the system.

Follow these guidelines for providing useful feedback:

» Highlight obects when they are seledte One example in Motif is object
highlighting. Objects mg be highlighted with a border like the one shown in
Figure 3.3.11.3-1. This is an option that can be set in a resource file.

OK Cancel Help <«— PushButton Highlighting

Figure 3.3.11.3-1. PushButton Highlighting

» Provide immediatevisible aies th& the systen is respondinga operator/user
selections. When a buttors ilected, it should appear pressed inhwithe
MouseDown event and appeaised with the MouseUp evenMenu selections
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should appearaised, and windosvshould be displayed witm ore seond d the
selection.

* Change tha arsor to te Wach Pointer when an action is initiated that suspends
operator/user input and takes more than two seconds to compéten the
action has been completed, returretkursor to the previai gyle. In the ECS
environment, when a process is initiated its duratiory ey basel on the
current level of network traffic. When this occursetiWdach Pointer shoudl be
used up to the 10-second limit and then a progress indicator should be displayed.

» Use progress indicators traphicallyy depid time intensive processing (anything
that is 10 seconds or longer duation). As mentioned, the operator/user should
alo have tle aility to cancel time intensive operationsFigure 3.3.11.3-2
provides an example of a progress indicator.

) Working Dialog

Transferring file . . .

—— | i
I I |
@ 0% 25% 50% 75% 100%

Estimated time to complete: 3.0 min

OK

‘ Cancel Help

Figure 3.3.11.3-2. Progress Indicator

* Inform the operator/user of system/status conditiopisplaying messages, for
example procesang celays, log-on failures, save operations, and mail/data
transmissions.

NASA (1992 recommends thesalditional guidelines whe providing operator/user
feedback:

» Do not provide additional feedback when the completion of a command results in
a onsequence thas easy perceptible to the operator/user. Closing a file is an
example of a command that does not require additional feedback

» Use prompts to explain required inputs, commands, error messages, system
capabilities, display formats, procedures, and steps in a sequence.

» Locate promptstathe locaton d the desired input whenever possible or place
them in a standard message area. Use positive wording and active voice.
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» Use warnings for actions thenay nat be reversible, conflict with the operations
of others, or require excessive processing time.

* Use warnings for actions that will rdésun permanent data loss, cannot be
interrupted, may invak ancillary system actionsor which might compromise
information, e.g., proprietary data.

» Use specific, rather than generic, error messages for all errors.

» Use words d describe tle eror. Codes and symbols in error messages are
difficult to uncerstand. They ae dso inconvenient, since the user mimok up
their definitions Figure 3.3.11.3 provides an example of an incorrect error
dialog.

pd

N\
N \ Error Dialog /

Figure 3.3.11.3-3. Incorrect Error Dialog

» Provick eror messages wHhicdescribe the specdiaror and tle ations required
to correct the error. For example, the system should respond with a dialog like the
one in Figure 3.3.11.3-4 if the user types an invalid month value into a date field.
If the operator/user correctsetlror prior to acknowledging tharor dialog, the
dialog should automaticglldeactivate once thearor is correctd. (See Figures
3.3.3-3 and 3.3.3-6 for illustrations of Error and Warning Dialog styles.)
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Error Dialog

Month must be
between 1 and 12.
Please reenter.

OK

Figure 3.3.11.3-4. Correct Error Dialog

» Make aror messages descriptiveu concise. Try tdimit the message to two
simple sentences. Use simple, direct, positive language (NASA, 1992).

* Include adescripton d the system statedirectives for user action, and the
consequences, if any, of failure to follow the directives (NASA, 1992).

3.3.11.4 Allow for Varying Work Styles and Expertise

ECS operator/user interfacaould be designed to accommodate differing work styles
and levels of expertise (e.g., to accommodate operators/userspefer to enter
commands by typing and those who prefer to select the commands from a menu or a list).
Varying work styles and expertise levelsncke acommodatd by following these
guidelines:

» Provide multiple paths to critical functions. Providing access to a single function
through a menu, a keyboard sequermean iconon the tool bar allows the
operators/usersotdevelop their own style of interacting with the systern
example for ECS is to allow the operator/user to access "Results'ttfeomain
menu, from a button on the search window, or using a keyboard shortcut.

» Allow operators/users to set user preferencé&perator/user preferences are
settings that affécthe behavior or attributes within an applicati They are
stored in the system and remembered from session t@rsegsisystem should
provide preferences that are useful and change infregudhth settng reeds to
be modifiel numerous times in a session, it stbbke placed in a menar other
interface éemen to which the operator/user has easy access (Apple Computer,
Inc., 1999. Operators/usersould na be required to enter preferenceBhese
setting should be options fo frequent operators/users who wada tailor the
interface to their personal work style.

» Use progressive disclosure (as discussed inde8tB.11.2 to prevent a novice
operator/user from being overwhelmed or intimidated by system functions (Apple
Computer, Inc., 1992).
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* Present a limited set of options and a small number of consistsetlyterms to
assi$ the novice operator/userni gaining confidence with the system
(Shneiderman, 1987).

* Provice afunction that allows users totsthe level of desired feedbackovice
operators/users will require more informative feedback,emiperts will expect
brief and less distracting feedbackhe function for setting levelfdeedback
should be categorized as a operator/user preference. The default level of feedback
should be novice.

* Provide on-line Help and permit the operator/user to enter Help at any point using
a simple, standard action for the user to request. Hetpvide an easy means of
returning to the task after accessing Help (NASA, 1992).

* Provice epert shortcuts, special keylsdden commands,nal aher accelerators
to accommodate frequent operators/users (Shneiderh®87). These features
should provide additional pathways to functions; they should not replace the more
simplistic interaction required for novices.

3.3.11.5 Minimize Use of Color to Maximize Effectiveness

Use tle mlors identified for use in ECS operator/user interfaces (seeise&R.6and
Appendix B) urless there isa mmpelling reasonot do dherwise If it becomes
necessarya use other colors, the general principles identified i3 tbsection can
provide additional guidance.

Initial operator/user interface desgyrtould be aeated m gay scale Design for
monochrome first Use wlor to enhane an atherwise logical design (NASA1999).
Color shoull be alded conservativgl Use lor primarily for drawing attention to
importart messages rofeatures indicating status, failuresor warnings increasing
realism; and grouping related elements.

Color should be a redundant cue, rather than the only thing that distinguishes an object or
function. Text, location, shapes, and patterns can be used to help differentiate objects.

Be sure that colors are used consistently throughout the system. If warnings are indicated
in red, all warning should be red. Inconsistent use defeats the purpose of color coding.
The operator/user will notebale to associate meanings with colors in the interface if
colors are used inconsistently.

Be avare of tle olor expectations of the operator/user communit~or example,
cartographers consider blue as water, green as trdesests, and black as roads. When
appropriate place a olor legand onthe displg or in a help function (Shneiderman,
1987).

Marcus (1986) and NASA (1992) offer these guidelines for use of color:

* Use a maximum of 5, plus or minus 2 colors. For novice operators/users, use four
distinct colors For aesthetic reasaoner for added realisinuse of moe lors
may be necessary.
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» Use foveal (center) and peripheral colors appropriately.

- Use blue for large areas such as backgrounds; not for thin lines, small objects,
symbols or text Ther ae relatively few blue sensitvanes in the retina.
Thus, blue objects appear dimmer and are more difficult to focus.

- When wsing rel or green, dace in tle ceater of the visual fie, nd in the
periphery. (The edges of the retina are relatively insensitive to these colors.)

- Do not use red as a background color.

» Use dark text, thin lines, and small shapes on light backgrounds for viewing
situations where ambient lighting is bright.

« Do na use high-chroma, spectrally extrenwlors smultaneous). Avoid
contrasts bred/grea, duel/yellow, green/blue, and red/blue because they create
visual vibrations, illusions of shadows, and afterimages.

» Consider the needs of color defidiendividuals attemptingot use the screen.
Eight percent of males are red-green color deficient.

» Use familiar, consistent color codingdt is particularly importainto provide
colors which a& @nsistent wih varying cultural color codirg snce ECS is an
international system. Examples of some common Western coding schemes are:

- Red for stop, warning, danger, hot, fire
- Yellow for caution, slow, test
- Green for go, OK, clear
- Blue for cold, water
- Grays, white, and blue for neutrality
» Use the same color for grouping related elements.
» Use the same color code for training, testing, application, and publication.

* When patraying a relative value for a single varighlse gradual color changes
to indicate the relative values.

Sutcliffe, 1989 provides these additional guidelines:

» To draw attention use high value, high saturation colors such as ydiitsv, or
red.

» To group or show similarity use colors whicle @ose neighbors in the spectrum
such as orange/yellow or blue/indigo.

* To separate datchooe wmlors from different parts of the spectrum such as
red/green, blue/yellow, or any color and white.

 To ader data follow the spectrumred, aange yellow, green, Hue, indigo,
violet.
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Table3.3.11.5-1 provides recommended two-color combinations for background and text

as well as a listing of two-color combinations which should be avoided.

Table 3.3.11.5-1. Background and Text Color Combinations
(US Space Command, 1993 and NASA, 1992)

TWO-COLOR COMBINATIONS (Text and background)

GOOD

POOR

Black on Light Blue
White on Dark Blue
Yellow on Dark Blue
Green on Black
Amber on Black
White on Black
Yellow on Black
Black on White

Red on White

Blue on White

Black on Light Gray
Yellow on Medium Gray
Blue on Medium Gray
Red on Medium Gray

Red and Blue

Blue and Yellow
Green and Blue
Red and Green
Yellow and Purple
Magenta and Green
Yellow and White
Brown and Black
Yellow and Green

Black on Dark Blue
Magenta on Black
Green on White
Red on Black

Any Color on Red
Blue for Text

To make thin lines eagilperceivable, consider ¢hammbinations in Table 3.3.11.5-2

(NASA, 1992):

Table 3.3.11.5-2. Recommended Colors for Thin Lines on White and Black

Backgrounds
# of Colors White Background Black Background
1 Red or Green Yellow or Cyan or Green
2 Red and Green Green and Magenta
Magenta and Cyan Yellow and Magenta
Red and Blue Cyan and Magenta
3 Red, Blue and Green Cyan, Magenta and Yellow

3.3.11.6 Make it Legible

Font types, weights, slants, sizes, and colors taféagbility and wsability of the user

interface. Follow these guidelines to maximize legibility:
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» Use no more than two font types, two slants, two weights, and four sizes in a
single user interface (Marcus, 1984).

» Use font styles and sizes consistently across the interface.

* Do na use varying sizes or style$ fonts for any reas aher than coding, for
example, text as labels, text as data, text as command input (NASA, 1992).

* Whee agpropriate, allow the user to control font sizeS(l3pace Command,
1993).

 Whee @propriate, allow the user to conitrpustification, line length, space
between lines, margins, and size (NASA, 1992).

* Do not use ALL CAPS. Use combinations of upper and lower case characters.
» Use 150% of character height as default line spacing (NASA, 1992).
» Use 52-80 characters as default line length (NASA, 1992).

* Us mlors that provide high contrast between temxtl dackgound. Effective
combinations of background and text colors are shown in Tables 3.3.11.5-1 and
3.3.11.5-2.

3.3.11.7 Consider Standard Interface Conventions

When designing a systa it is importam to consider the inteate onventions of the
system baseline The standard conventi cefined for the development of the ECS is
OSF/Motif. Following standard OSF/Motif conventions in the ECS graphical user
interface design will reduce user training time, increase familiarity and system
exploration, and redie erors Using a defined standard also makes it ease the
developers of the systemMost of the interface objects and their behavioes dready
defined in the OSF/Motif toolkits The aurrent standard Motif widgets are discussed
earlier in this document (see Sections 3.1 and 3.2).

Although standard conventions providee tladvantages cited above, they albave
disadvantagesInterface standards also imply reduced flexibilitydesigning a system

that needs application specific tailoring in order to meet the requirements. Standards may
also limit enhancements and change to a systethe point where it becomes obsolete.
Standards need to evel\ss new needsmal rew technologies emergelrhere ae caes

where the design will haveotdeviate fron the standard to meehe gplication
requirements.

In instances where the standards do not apply, an ECS specific solution must be defined.
In sone caes, tle ageaton d a nav widge may be requirel. To ensue commonality,

any deviation fran the standardsor creaton d new widgets, shoul be recorded and
added to this document.

3.3.11.8 Use Real World Metaphors

As a designeryou can tale alvantage of people's knowledge of the world around them
by uwsing metaphors to convey concepts and features of your application (Apple
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Computer, Ing 1993. Functions modete using real world metaphors allow the user to
apply established skills or expectations to computer interactions. The Open Software
Foundation (1991) states that effective metaphors make it éasigsers to infer how to

use an application. An example of a metaphor is the foldersl usethe Macintosh
system. Users place files in folders, whishsmilar to honv hard ©opy dauments are
organized. The trash can is another example of a metaphas faailiar to most users.
Users throw files that are no longer needed into the trash.

Knowledge of the user community, their expecierad expectations, will be important

in selecting metaphors for the ECS system. Using metaphors is an effective means of
communicating features of an interface; however, a designer must be sure there is a
balance between what is suggested by the metaphor edntiputer's ability to support

the metaphor (Apple Computer, Inc., 1992).

The following guidelines will aid in the design of metaphors:
» Use concrete representations of an item to express the metaphor.

* Ensure the metaphor clearly represents the intended mgedrthe designer and
is understood by the operator/user.

» Use everyday, conventional metaphors instead of computer specific metaphors.

» Design with the understanding thihe detail presented in the metaphor will
depend on the resolution of the operator's/user's display.

Metaphors must provide the same meaning to all operators/us&@S designers must

pay particular attention to the meanings behind metaplsalected for the international
ECS operator/user communit Metaphors and iconssed throughauthe system will

have b be well designed and tested with a variet operator/user groups iorder to
prevent confusion. For example, if a wall calendar metaphor is used to identify temporal
ranges for data searchesovide cdenda formats which are familiar to the various ECS
operator/user communities (see Figure 3.3.11.8-1).

European Calendar
1 8 15 | 22| 29

American Calendar

S M | T w T F S 2 9 16 |23 | 30

1 2 3 4 5 6 7 10 | 17| 24| 31

15 (16 |17 | 18 | 19| 20| 21 12| 19| 26

S
M
T 3
8 9 10 (11 | 12 | 13| 14 W| 4 11| 18| 25
T 5
F 6

22 |23 |24 | 25| 26| 27| 28 13| 20| 27

29 |30 | 31 S 7 14 21| 28

Figure 3.3.11.8-1. Calendar Metaphor
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3.3.11.9 Know the Operator/User

Knowing the operators/users will enable designerdevelop @ operator/user interface

which employs an intuitive data organization struetand familiar terminology. A
natural data structure and lexicon allows the operators/users to focus on their task, instead
of on the tobthey use b perform tha tak. Studyng operator/user knowledge, skills,
abilities, and expectations will lebesigners gainraunderstanding o the operator/user
cognitive model of the task. The operator/user lexicon shoutnl l@sstudied when
determining the set of terms that will be used to label contralsofjects. Make the
software transparent and concentrate the design around the operator's/user's job (NASA,
1992).

Four elements instrumental in creating an effective operator/user interface are:
» Know the operators/users and their tasks.

 Empower operators/users Enable then to do their tasks effectively and
efficiently.

» Organize the system fro the operators'/usérperspective versus the software
development perspective.

* Incorporate the operators'/users' lexicon.

Several operator/user characteristics which shdmel examinad before designing the
operator/user interface include (Sutcliffe, 1989):

* Frequeng of use - How much interactionilvthe operator/user have with the
system?

* Level of discretionar usage - Wil the user's interaction with the system be
compulsory or optional?

o Compute familiarity - How mué& knowledge of computer programming and
operation does the operator/user have?

* Mental abilities - Whiais the general knowledgad intelligence level of
operators/users?

» Operator/user physical abilities and skills - Wha the range of physical
capabilities and limitations in the operator/user community?

Ideally, operators/users are involved in all phases of the gdegrocess, from
requirements definition to fihatestng before delivey or publication. User
representative $iould act as resources for the user interface design team, answering
guestions and providing suggestions as needed.

A method for collectig ogerator/use feedback for ECS, which is beyond the
requirements definition stage, is to involve usepresentatives in the operator/user
interface (UI) design review procesBivolving operator/use representatives during this
process allows their expertise to be incorporated in the prototype prior to implementation,
when design changes areaier to make Providing a means for the operator/user to
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comment on-line while using the systés also a wy of obtaining feedback. Concerns,
errors, suggestions, and comments) d& provided while they are fresh in the
operators'/users' mindAn immediate response to these inputs is also an important part
of this process. If the operators/users feel they are not being heard or taken seriously, they
will stop providing feedback and their subject matter expertise will be lost.

3.4 GUI Builder Templates for Basic ECS Interface Structure

ECS interface window templates have been created and are availBbitdar Xcessory

to facilitate the design of interface screens uSingder Xcessorysee Appendix B). The

basic ECS interface structure is developed using a series of windows and buttons required
in all ECS interface screeng he following subparagraphseaahierarchical description

of the widgets involved in the basic ECS interface.

3.4.1 Primary Window

The primary windowis the top level of each ECS interface screen, and is created
automaticaly by Builder Xcessoryvhen the firs main elemenis lected ad dsplayed

in building an applicationThis primary window, otop-level shellis the outermost layer

of the gplication, as indicated in Figure 3.411-Its main function isd provide ashell

on which to create the other widgets. It is also the widget on which the developer locates
the title and the x and y coordinates of the window.

3.4.2 Main Window

The main window(see Figure 3.4.1-1) is the fimain element displayechibulding an
application, and serves as a housing fomtleau barandform (see Section 3.4.5). It can
be sized as desired, and upon exit from it, the application closes.

3.4.3 Menu Bar

The meaw bar (see Figure 3.4.1-1) is a widgthat stretches across thmptd the main
window. It houses pull-down menus, which create casbattens when they are placed.
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Cascade Button (Pull-Down Menu) Menu Bar

\ Title //

File Selected View Edit Process thiorg Help
1 to 2 Rows

of Tabs — (" W( T T ] TabStack

(provides labels
<« and pixmaps

Form N for processes)
(on whic
TabStack Top-Level
and Button Shell
Box are
Anchored)
Button Box /Push Button

N

~ —

4
Main WindOV\/

Figure 3.4.1-1. ECS Interface Basic Window Structure

3.4.4 Common Menu Structure for ECS

Figure 3.4.41 presents a standard menu system for all ECS custom applications.
Modifications (e.g., addig rew menubar items and cascadingnoneuwshbutton items)
are allowed, so long as the common menu structure is used.

Additional clarifications to the common menu structure:

1) This figure shows three pulldown menus which are open simultaneously for the
purpose of displaying the menu choicesyonECS screensof course, shoul na be
developed with the capability of opening multiple pulldown menus simultaneously.
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- opLevelshel
File | Selected View [Edit [Process Qptions |ﬂelp
New Ctrl+N Undo  Ctrl+Z On Context
Open ctrl+O0 || cut Ctrl+X On Help
Save Ctrl+S Copy Ctrl+C On Window
Save As Citrl+A Paste  Ctrl+V On Keys
Print Ctrl+P Clear xxxx Index
Close File Ctrl+W Delete Del Tutorial

Exit Alt+F4 On Version

Figure 3.4.4-1. Common menu structure for ECS custom applications.

2) The choices displayed here serve as a generic model. If a particular application has no
need for some of the functions shown or described on a basic Motif-compliant menu, then
the unnecessary widgethould be removd. The doices can and shalibe tailored to

the requirements of the specifgpplication (eg., onthe Edit menu, if the Clar xxxx

choice is used it shadilbe to clear something meaningfio the user, such as_@ke

Form) However, if amy o all of these functions are needed than this is the order in
which they are to be listed.

3) See pages 9-58 and 9-590fF/Motif 1.2 Style Guid®r definitions and descriptions
of Selected, Wew, and (tions.

4) Clear and 2lete (found underdit on the menubar) have two separate and distinct
functions. The definitions for Clear and Delete as found in the Motif 1.2 Style Guide are
as follows:

"Clear' -- must remove a selected portion of data from the client area without
copying it to the clipboard. The remaining data is not compressed to fill the space
that was occupied by the cleared data.”

"Delete' -- must remove a selected portion of data from the client area without
copying it to the clipboard. The remaining data fills the space that was occupied
by the deleted data.”

5) Process is used to actieata process/function thiais part of the specified ECS
subsystem There ae & many cascadeButtons/menu items asethee subsystem
processes/functionsFor each "Process” with an icam the stak of tabbed forms, there
should also be an item on the "Process" menu to provide an alternate means of navigation.
The label for the process item should denote the process/function that it activates.

The use of the tar "process" replaces what chdeen formerly called "mode. This
change is made to increase clarity as to the intended use of this selection and to prevent the
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purpose of this menu selection from being confused with "mode management" functions
and operations.

6) dose File (located under the pulldown mernile)Hs used for applications with
multiple, independent primary windows. "Close File" should delete the window which
contains the choice, but should not terminate the application.

7) Software developsrdiould attempto male any user action immediately reversible.
Both the Motif 1.2 Syle Guideand the NA®& HMI Guidelines recommend that an
"Undo" button be provided for this purpose. nto" should be placed immediately under
the "Edit" selection on the menu bar._fido" should have the capability of reversing any
function found unér the "Ed" menu. "Undo" should, to th extert tha it is possible,
reverse the last aom performal by the user As a visual cue, the title of the "Undo"
button shou be dynamically modifieda name tle adion tha is beng undoe. For
example, if the user's last action is "Deletéhan the "Undo" button shalil be
dynamically updated to read "Undo Delete."

"Undo" shoudl be itsef reversible In aher words by selecting "Undb immediately
following an "Undo" action, tls dould reinstate # adion that ha been initially
undone In the evert that an "Undo" action is executed, the "Undo" button shdel
dynamically updated to read "Undo Undo."

3.4.5 Form, Toolbar, TabStack, and Button Bar

A Form widge is useé below the mau bar to anchor other elements otthpplication

scre@. Other elementsused as needed and appropriate, are in the .F&nToolbar,

which ma be placed aathe bp d the Form window howses Icon Buttonsot provide
single-press mouse access to frequently used and/or significant operations. An important
propery of the Toolbar is to enable use of pop-up labels for the Icon Buttons, so that
screen clutter with labels ©ae minimized A TabStackplaced onthe Form Window
provides a sim@ axd rapid means of switalg between screen contexts, enabling
efficiency in effective management of screen real estate and facilitating operator focus on
the task ® be performd. It houses tabbed forms, Wwippxmaps and labels on the tabs,
allowing ECS developersotprovide labeled icons for operator/user selections. ECS
applicatiors dould use labeled icons on the tabs to represent different application
processes.

A Button Boxis anchored tathe bottom of the Form window, as illustrated in
Figure 3.4.11. The Button Box containfushButtonsto provide single-press mouse
access to significant buess frequenyl used operations generic to several application
processes; buttons unique to a pescéould be place onthe tabbed form for that

process.

3.5 On-Line Help

On-line Help provides answersot operator/user questions about valid input codes,
available options, or methods for accomplishing work. To be effective, help must be easy

ECS User Interface Style Guide 114 410-TD-001-003



to uncerstand (well organized, straightforward text)daunolbrusive In general,
technical writers are best suited to prepare the text which is ustsdan

3.5.1 OSF/Motif Guidelines for Types of Help

OSF/Motif is endorsed as the primary HMI standard for ECS. Accordingly, on-line help
shout be mnsistent with Motif (refer to Chaptérof the OSF/Motif 1.2 Syle Guidefor

the guidelines on Help)Motif identifies ®veral forms of Help (each accessible through
the Help Menu locatkonthe extreme right-hand side of the mapul-down menu bar

(see Section 3.4.4.4). These include:

« Help onContext -- also identified as context-sensitive piakscribes the nature
of a specific control and how to use that control

« Help on_Relp -- provides information on how to use Help, and

» Help on Wndow -- gives information on the current window

« Help on_Keys -- shows special uses of keys, especially function keys

+ Help Index -- lists alphabetically a series of topics on which Help is available

« Help Tutorial -- not a form of Help, but provides users access to a menu listing of
all on-line Computer-Based Training (CBT) available (see CBT discussion below)

- Help on Version -- provides information abbuhe specific versin d the
application (e.g., version number, date).

The subparagraphs that follow describe each of these types of Help.
3.5.1.1 Description of context sensitive Helglipion_Mntext)

The mos importart type of Help is context sensitive Helecause it requires the
programmer to anticipate operator/user problems uncerstanding the system's
functionality and software operationsich nd to require users to fragna specific
guestion. It bypasses indexes or lists of topics, and presents the user with the information
most likely to solve an immediate and narrowly defined problem.

The specific layout of context-sensitive Hdtas ye to be determind, however, it is
expected to have the following characteristics:

+ Help subject determination will be by software identification of the active window
and theactive data entry field in which the cursor is located.

- a separate Help window will be activated which displays the Help text/message.

« the Help windov will contain the followng butons available @ users to
manipulate the Help windows:

cancel

search

history

- back

browse (forward and back).
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- the Help window will size in accordance withetBmount of tex to be presented,
this means that the Help topic should be narrow enough and the Help text concise
enough so that it can be displayed on a single window page which requires no, or
only few, scrolling or page-turning operations.

- extended top& dould reference the user to more detailed material contained in
either:

- technical, operator, and/or user manuals
- on-line CBT
- other job aids.

If hypertex media is employed soenanount d research rd development will be
required to implement context-sensitive Help. The level of effort required to develop the
hyperlinks is greater, however, the potential rewards for success are also greater.

An example ofa @ntext-sensitive Hel box from a sample window titled "Printer
Options" is shown in Figure 3.5.1.1-1.

A% Context-Sensitive Help

Eile  Edit Bookmark Help

||Contents|||Search I"History Back H:Browse IEHrowse> I

Baud Rate

Baud rate is the speed at which your printer can
accept data. Acceptable speeds are 2400, 9600,
14400, and 28800. Enter the speed in bits per second.

S

Figure 3.5.1.1-1. Example of Help on C ontext.
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3.5.1.2 Description of &lp On_Wndow

The purpose of the ¢ onWindow function is to (a) provide descriptive information

on the use of the currently active window and (b) to explain the functions contained in the
window mewu buton located in the upper left-hand corner @& ttive window These
functions typically include:

« Restore

« Move

. Size

+  Minimize
«  Maximize
- Lower

« Close

See Figure 3.5.1.2-1 for an example efpiOn_Wndow box.

v Help on Window Functions

Eile  Edit Help

Printer Options

The following functions may be performed on the
Printer Options window via the menu window button

located . . ...
Restore (description of function)
Move (description of function)

XXXX
XXXX

S

Search I Cancel

Figure 3.5.1.2-1. Example of Help on W indow.
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3.5.1.3 Description of &lp On_kKeys

The purpose of this Help function is to identify thee umd operational effects or
outcomes of specific function (and/or 'hot’ykeperations on the functionality contained

in the active window (if it varies from the standard or default window functionality. (The
documentabn d these variations nyabecome particularly importann the instance
where COTS/OTSroduct functon keys operate differently than those programmed for
other ECS workbench functions.) As seen in Figure 3.5.1.3-1, the expected layout of this
Help is a list (scrollable if necessaryf)fanction keys, their definitions, consequences of
their use, and references to more detailed discussion (if required).

A\ Help on Function Keys

File  Edit Help

Function Keys

The following specific function key operations are
available with the Printer Options window.

[list standard keys or "hot" keys in a list format]

XXXXX (description of meaning)

XXX (description of meaning)

XX XXX XXX

S

Search I Cancel

Figure 3.5.1.3-1. Example of Help on K eys.

3.5.1.4 Description of &lp Index

The layout of_Hlp Index should consist of two side-by-side scngjliboyes, including

one box (on the left) which contains the list of index terms against which users conduct a
seart o topics/terms and another box (on the right) which contains the specifics help
text/message for each selected topics (see Figure 3.5.1.Hdp contained in these
indices sould be short, clear, and concise External reference to more detailed
information/discussion may be provided.
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\ % Help Index

File  Edit Help
Selected

Topic \ﬂ o
XXX I

XXX XXX XXX XXXX
XXX

Scrolled YHXX XX XXXXXX XXX

H XXXX XXXXXX XXXXX
- Al

OK I Apply I Cancel I

V4

N Scrolled
Text

Figure 3.5.1.4-1. Layout of H_elp Index Option Box.

3.5.1.5 Description of &lp On_Help

This Help functon provides a more detate descripton on hev to use eab Help
function. Ead o the Help functon ogions is described in a separate Help entry (see
Figure 3.5.1.5.1).
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A\ Help on Help

File  Edit Help

How to Use Help

There are seven types of Help available from the
Printer Options window:

Help on Context (description of option, how to use, etc.)
Help on Window
Help on Keys

S

Search I Cancel

Figure 3.5.1.5-1. Example of Help on H elp.

3.5.1.6 Departure from Motif Guidelines for Computer-Based Trainiegp(Futorial)

For the purpose of this project, Help Tutoridéscribel on @mge 83 o the OSF/Motif

Style Guideis not considered a form of Help. Rathdr,is considered traing. The
manner in which computer-based training (CBT) is accebgasers through the system

will be @mnsistent with the Motif guidelines on Help and the Help Tutorial. CBT will be
accessed through tfieutorial command locat onthe Help menu Once selected, the
operator/user will obseeva CBT menuon the CRT that will re@ce d other menus
(CBT will cause all other ongoing applications, except for the root desktop, to be stored).
At this point, the operator/user will be presented with a CBT menu which directs them to
selet¢ the CBT they wish to initiate Upon terminaton d the CBT, the system will
provide aprompt (preferably a message box) which regussdecton d one of the
following ogions (a) return o prior application/objecbeing pocessed and location in

that application/object, (b) select the basic desktop, or (c) cancel the operation and return
to the CBT selection menu.

3.5.1.7 Description of &lp On_\ersion

This Help function identifies the version, any serial numbers, corpaat copyright
ownership, and date of version regarding the application in use (see Figure 3.5.1.7-1).
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A\ Help on Version

File  Edit Help

Version

Information about the specific version is given here
(e.g., name, version, date, contract number)

S

ox |

Figure 3.5.1.7-1. Example of Help on V ersion.

3.5.2 Characteristics of and Guidelines for On-line Help

Deciding wha to include in the Help systeis one of the most difficult operator/user
interface decisions you make. It should be understood that on-line Help is @dasx
of techniques collectivgl knovn & Db Aids (whicr provide information to
operators/users in support of their work activities) including:

« computer-based training (including on-line tutorials)
- traditional paper-based training (e.g., workbooks)
« technical documentation (e.g., technical manuals, proceduralized job aids).

On-line Hep has the following characteristics whiastinguish it from other aiding
techniques:

- contairs dort, clear, and concise descriptionk (@) codes, (b) methods of
operations, (c) clarifications for lost operators/users on dommeethods of
operation, and (d) provide reference bnline tutorials and/or technical
documentation which provide more detailed descriptions of operations.

- does not remove the user from the application they are currently using, and

+ does not permanently destroy any window views shown on the screen prior to the
selection of Help.
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The dfective design ad wse of on-line Help is important because it can reduce the need
for off-line training and increase operator/user proficgenc herefore, the following
guidelines are presented for the design of on-line Help facilities.

3.5.2.1 Consistency

The key elemenin designing Help isd be consistent, such as using the same terms to
represent actions (e.g., always dséeteto delete, don't refer to the actioneaiasg. The
same menu choice shdube used to represent Help, and should always be placed in the
same positn. The same funabin key should als be used consistently to indicate Help
(e.g., F1).

3.5.2.2 Integration with Written Documentation

Where on-line Helps supplementd by supporting materlan written manuals, the on-
line Help should refer the operator/user to the written documentation.

3.5.2.3 Flexibility

Help shoutl be flexible such as accepting synonyms for standard my&eminology
("clear" for delete).

3.5.2.4 Provision of Needed Support

Help effort shou be focused in areas wheiteis predicted that users will neédthe
most. Help should also be provided when the program works differently from what users
are accustomed to and when functions look alike but function differently.

3.5.2.5 Matching Operator/User Expertise
Help should be written to the level of expertise of most operators/users.
3.5.2.6 Navigation

Usess dould be dlowed o browse through Help screens (j.@avigate forwards and
backwards) and easily exit Help.

3.5.2.8 Readability of On-Line Help

Specific recommendations for writing Help text include:

« Avoid excessive use of jgon. Terminology should reflécthe functional
operator/user, not the designer.

+ Use affirmative statements with a positive tone.

« Write directly to the operator/user (e.g., "PrEésger to continue.").

« Use ative rather tha passive voice (e.g.," Entél for inclusive" nad "Inclusion
is indicated by enteringl").

« Use familiar combinations of words and commonly-used words.

- Be concise.

- Describe sequences of steps in the same order as they occur.

+ Give Help instructions in a logical order.

« Use plenty of white space.
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4. HTML-Based Applications

This section provides human factors guidelines for the preparation of HyperText Markup
Language (HTML)-based application$his fction dees not address HTML issues that
are not directly relatedothuman factors For example, the topic of compliance with
existing and evolving HTML standards (i.e., HTML 2.0, HTML 3.0, and HTML with
Netscape extensions) is not addressed in this section. Howeverathspecific human
factors concerns associated with the implemeortad specific HTML commands or
procedures (e.g., Netscape Tables functions) showdhbheised in ECS Many o the
prescriptions and recommendations in the preceding sections of this Styke ¢awid
provide useful guidanceni development of HTML applications For example,
Section 3.3.5%n Data Entry/Editing and Form Filling identifies maprinciples that are
applicable to HTML as well as Motif applications.

4.1 Endorsement of the Yale C/AIM WWW Style Manual

In general, the style of HTML documenthould confom to the stylistic guidelines
contained in the Yale C/AIM WWW Style Manual (hereafter, the Yale Style Manual).
See the following subparagraph for the tangrd the manual for its applicablontent.

The Yale Style Manual cabe located athe following World Wie Weéb (WWW)
address:

http://info.med.yale.edu/caim/StyleManual_Top.HTML

4.1.1 Tailoring Guide to the Yale Style Manual

The Yale Style Manual has been tailored to identify those important sections which are
recommended for strict adherence in the development of HTML documertss
tailoring of the Yale Style Manual is shown in Table 4.1.1-1. Itis recommended that the
sections flagged in the table be adhered to in preparing such documents.

4.2 Detailed Human Factors Guidelines for HTML Documents

Compliance with the Yale Style Manual, as tailored in section 4.1.1 above, by itself, does
not automaticajl guaranee @mpliance with all human factors considerations that affect
good caesign and layout of HTML documentsThe following detailed hunan factors
guidelines supplement the stylistic guidelines contained in the Yale Style Manual.

4.2.1 HTML document title lengths

Titles for HTML documerg dhould be no more than sixty (60) characters, including
spaces. This will ensure ease of display and readability on a variety of browsers because
of the large font size used.
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Table 4.1.1-1. Tailoring Guidance for the Use of Stylistic Guidelines
Contained in the Yale Style Manual

YALE STYLE GUIDE PAGE TITLE

HFE RECOMMENDATION

INTRODUCTION

Information only

I. INTERFACE DESIGN IN WWW SYSTEMS

Information only

Hypermedia and Conventional Document Design

Information only

Navigation in Hyperspace

Recommended

WWW Site Structure

Recommended

WWW Page Design

Information only

Efficient Use of the World Wide Web

Information only

System Responsiveness Recommended
Well-balanced Page and Menu Designs Recommended
Il. WWW PAGE DESIGN

Design Integrity in WWW Systems Recommended
Essential Elements of WWW Pages Recommended
Page Length Recommended

Design Grids for HTML

Information only

Sample Templates for a WWW Pages

Information only

Local Links and Navigation Aids Recommended
Page Headers Recommended
Typography Recommended
Page Footers: Verifying Origin and Authorship Recommended
Official Seals or Marks of the Institution Recommended
Contact Information Recommended
Copyright Information only
Page Date Recommended
Page URL Recommended

lll. OPTIMIZING PERFORMANCE IN WWW PAGES

Information only

Sizing Inlined Graphics

Information only

Interlacing GIF Graphics

Information only

Using Width and Height in Graphic Anchors

Information only

Loading Low Rez/High Rez Graphics

Information only

Trimming graphics by Limiting Bit Depth

Information only

JPEG Graphics

Information only

4.2.2 Hypertext/hypermedia links
4.2.2.1 Lostin hyperspace

To avod user disorientatin, hypertext/hypermedia documenthould employ (1) maps
or browsers that indicate position in the network or (2) tags, markers, or milestones which
represent locations.
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4.2.2.2 Availability of links
Hypertext/hypermedia links should be clearly indicated and continually available.
4.2.2.3 Multiple methods for accessing information

Information should be accessible in a hypertext/hypermedia document in numerous ways,
for example by: (1) following links, (2) searching, and (3) using contextual cues.

4.2.2.4 Acceptable methods for identifying hypertext/hypermedia links

Hypertext/hypermedia documents should clearly indicate the presence pblnlse of
a link marker (such as an icon) or by use of highlighting (preferably underlining and color
coding together).

4.2.2.5 Links with objects besides text

To the extent possible, link fould exist across media, and shlibalt be limited to text
linking only.

4.2.2.6 Links based on user’s information requirements

Links between related information shdule basd onthe user’'s need for information in

some particular context. Large numbers of such links should be generated by means of a
formal associative model that relates information elements to one another on a systematic
basis. Context-sensitive help is one situation that merits such an effort.

4.2.3 Lists

4.2.3.1 When to use bulletized lists

If the writing includes more than twor three itemsor a sentence or paragta has
become long r@d urwieldy because it contains a number of itenfeeak it into a
bulletized list.

4.2.3.2 When to use numbered lists

In a procedure with more theore st@, use numbers to record the step&/henever a
specified nunber of items are referertedy the prior text presem the items in a
numbered list.

4.2.3.3 Ordering items in bulletized lists

Use dphabetical organization if a user is goimg use the lis to look upa wod o
abbreviatbn. Use numerical order if the user is going ¢k upa number in the list.

Use an appropriate logical ordering of items in a list when the list consists of a collection
of thoughts.

4.2.3.4 Continuous numbering in multipage lists

Number the items in a list continuously in relation to the first item on the first page when
the list exceeds one display page.
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4.2.4 Text Highlighting
4.2.4.1 Emphasizing Text

When a aitical passage merits emphasis td eapart from other texthighlight that
passageby bdding/italicizing, krightenng, a color coding or by sone auxiliary
annotation, rather timaby capitalization. @ nd overuse these highlighting conventions,
as they lose their ability to attract the reader's eye when they are used to excess.

4.2.4.2 Text with graphics

Linked graphic materialdhould appear with appended text defining the graphic material
and its text links.
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5. COTS Integration

The use of Commercial Off-the-She]COTS(COTS/OTS)) softwar gplications to
provide ECS functionality is a major program and costrgpgal of this project The
nature of COTS product developmensssich tha there ae large differences in the
implementaton d the GUI across COTS products, even for Motif-compliant products.
These differences in the design and layout of COTS GUIsecmatern that operator
performare erors mg occur as a direct consequence of the GUI differences across
applications Specifically, negative transfer ecaoccur when the operator/useha has

been working wit ore COTS product shifts to another if the metaphor changes,
especially if it changes in subtle way®ne mehod d offsetting these differences is the
'‘wrapping' d COTS products insi&l a cistom-coded GUI The labe required to wrap
COTS witha austom GUI ca regate tke @st savings of using COTS applications over
developmental softwargplications. Additionally, the maintenas and support effort

and costs associated with wrapped COTS are significdohsequently, wrapping is not
feasible for all or many COTS applicationsiowever, when the wrappg o COTS
applications is required, the resulting custom-coded GUI shall comply with the human
factors requirements contained in this Style Guide.

Other than wrapping each COTS(COTS/OTS) product within a custom-coded GUI that is
compliant with the ECS Usdnterface Style Guide, the use of coding conventions that
differentiate one COTS product from other COTS products is the only alternative
available. Possibly relevant coding conventions include:

« Window border color coding

« Window border thickness coding

« Workbench application area color coding
« Workbench widget shape coding

« Workbench widget blink coding

Only the firg three @ding techniques appear be useful as COTS(COTS/OTS) cuing
conventions. The others have likely negative impact on the operator/user ease of learning
and/or acceptance of the products.

Practical Limitations. An analysis of the feasibilit of implementing thes cding
techniques in ECS has determined that highly salient distinctions between the
COTS(COTS/OTS) environments are prevdntey the limitations impos# by the
window manager, which controls the framasdadher display elements thamight
otherwise be used to emphasize metaphor boundarigse limitations include the
following:

« Color of the desktop workspace background and window borders is under the
control of the Motif Window Manage(MWM). Motif does not supparthe
capability to choose individual window border colors because: (1) the MWM
highlights tle ag¢ive window and fades the inactive windows on the desktop (this
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convention always informs the aiss to which window is currently active) and
(2) MWM provides operators/users the ability to select color preferences (without
preempting the differences between active and inactive windows).

« The MWM controls window border thicknes€urrently, thee gpears @ be no
way to modify that screen element.

« Most COTS(COTS/OTS) applications provide operators/users watlegiability
to select color preferences inside the workbench application &eafar as is
known, the source code for each COTS(COTS/OTS) product would be required to
modify this setup. Setting color preferences would have to be preempted in order
to enforce color coding on the workbench application area.

Severity of the Problem None of the three potential coding techniques appears feasible.
It is impossible to quantify the risk of performance errors due to COTS(COTS/OTS) GUI
differences. However, initial examinati & major COTS(COTS/OTS) tools for ECS
indicated thathe potential negative transfer is unlikety lte aitical. No evidence of
'mission critical' tasks has been identified that would make such errors intolerable. Errors
resulting from suic negative transfer are likelyotbe limited to reducg productivity

and/or operator/usdrustration with the systemFurthermore, the COTS(COTS/OTS)
products that wer examined appeamotbe tailorable using their capabilities and features

for setting user preferences, tomgadf the human factors requirements contained in this
ECS User Interface Style Guide. This can help ameliorate the problem.

Recommendations The developmeanteans sould tailor the COTS(COTS/OTS)
products to the requirements of the Style Guide ¢oetkent feasible The use of COTS
applications does not obviate the need to comply with giplicable human factors
requirements contained in the Style Guidet realistically, it does complicate the
process ad dace boundaries upon the realisidievement of compliance with these
human factors requirementsA number of the COTS(COTS/OTS) products (e.g., HP
OpenView, Trouble Ticket) as complete Motif implementations possessaiability,
through setting of user preferences, to modify many (but not all) of the GUI attributes that
affed the "look and feel" of the COTS GUIIn the® caes,it is recommended théhe

ECS subsystem development team consult with the ECS human factors team to determine
which human factors requirements apply to each COTS ptodh&t possesses a
modifiable GUI Default GUI configurations can thebe developed for each
COTS(COTS/OTS) application and suggestions for procedures and policies guiding their
modification by ogerators can be prepared for the Government. Each COTS GUI should
be reviewed by the ECS human factors team prior to its full implementation to assure the
adherence to a single "look and feel" and seamless inayredtiCOTS(COTS/OTS)
applications to the extent feasible.

ECS User Interface Style Guide 128 410-TD-001-003



References

American National Standards Institute, Inc. (197B)owchart Symbols and their Usage
in Information Processing(ANSI X3.5-1970). New York, NY.

Apple Computer, Inc. (1992Macintosh Human Interface Guidelinesddison-Wesley
Publishing Company, Reading, MA.

Brown, C.M. (1988)Human-Computer Interface Design Guidelinddlex Publishing
Corporation. Norwood, NJ.

Department of Defense (1985Human Engineering Guidelines for Management
Information System¢DOD-HDBK-761). Washington, D.C.

Fowler, S.L. and Stanwick, V.R. (1995)The GUI Style Guide Boston, MA: AP
Professional.

Galitz, W. (1989)Handbook of Screen Format DesigpED Information Sciences, Inc.
Wellesley, MA.

Human Factors Society, Inc. (198&merican National Standard for Human Factors
Engineering of Visual Display Terminal WorkstatioBanta Monica, CA.

Kacmar, C. and Carey, J. (1991). Assessing the Usabilitcons in Use Interfaces.
Behaviour and Information Technology, 50443457.

Kiger, J. (1984). The Depth/Breadth Trade-off in the Bestdf Menu Driven User
Interfacesinternational Journal of Man-Machine Studi&$), 201-213.

Kobara, S. (1991)isual Design with OSF/MotiAddison-Wesley Publishing Company,
Reading, MA.

Lockheed Missiles & Space Company, Inc. (198Ruman Factors Engineering
Standards For Information Processing Systegusinyvale, CA.

Marcus, A. (1986). The Ten Commandments of Cdalmmputer Graphics Today 20,
(November), 7ff.

Marcus, A. (1984). Display Users Now Making Type Decisidbemputer Graphics
Today 13, (September), 18ff.

Mitre Corporation (1986)Guidelines for Designing User Interface SoftwaBedford,
MA.

NASA (1992). Human-Computer Interface GuidelineSoddard Space Flight Center,
Greenbelt, MD.

Nielsen, J. (1993)Jsability EngineeringAcademic Press, Inc., San Diego, CA.

ECS User Interface Style Guide 129 410-TD-001-003



Open Software Foundation (1990)SF/Motif Syle Guide Release 1.Prentice Hall,
Englewood Cliffs, NJ.

Rivlin, C., Lewis, R., and Davies Cooper, R. (199B)idelines for Screen Desighhe
University Press, Cambridge, Great Britain.

Shneiderman, B. (1987esigning the User Interface - Strategies for Effective Human-
Computer InteractionAddison-Wesley Publishing Company, Reading, MA.

Software Productivity Consortium (1988)ser Interface Style GuidReston, VA.
Sun Microsystems, Inc., (1993Motif 1.2 Style Guide MountainView, CA: SunSoft.

Sutcliffe, A. (1989).Human -Computer Interface Desig8pringer-Verlag Ne& York
Inc., New York, NY.

US Sace Command, ISC HCI Working Group (Augu$f93. Integrated Sdellite
Control (ISC) Human Computer Interface (HCI) Stand@daft Version 1.0).

ECS User Interface Style Guide 130 410-TD-001-003



Appendix A: Glossary

Accelerator - A key or key combination thainvokes an action regardless of where the
cursor is currently located. Accelerators are most conynasegd to access frequently
used menu items.

ArrowButton - An ArrowButton is a version of a PushButton with a directional arrow as
the label The direction of the arrow can be set to up, down, left or right.

Browse selet - A selection modethat allows browsing through single selection
collections.

Bulletin Board - A container widgethat provids smple geometry management of its
children. It does not force positioning and it can be set to prevent overlapping.

Button - A graphical component on a window frame or in a DialogBox that works by
pressing it.

Cancel - A capability that regenerates oe-initializes tle airrent display without
processing or retaining any changes made by the user.

Canvas -A graphical component used for displaying, entering, and modifying graphics.

Cascading Menu -A submenu that providelections that amplify the parent selection
on a PullDown or Popup Menu.

Character based User Interface (ChUI) -An interface that consistolely of text. All
options, menu items, commands, etc. are displayeldbardered with text characters.
There are generally no graphics included in a ChUIL.

CheckButton - A component used to select settings that are not mutually exclusive. The
visual cue to the selection is frequently that the button is filled in or checked.

Click - An input device button-down eventistinct from cursorpasitioning, for the
actual entry of a designated position.

Composition - A type of Layout Group which organizes a collection of components in an
arbitrary layout.

Consistency -Similarity of patterns which mabe perceived in tasksn ipresentatn o
information and other facets of an interface design.

Control sequences Keyboard key sequences used to activate system functions. Control
sequences are generally considered expert shortcuts.

Cursor - A display structure that is used to indicate the position of the user's operation on
the display. Cursors serve two different functions: place holding and pointing.

DAAC - Acronym for Distributed Active Archive Center.
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Default - A predetermined, frequegtused value for a data or control entry, intended to
reduce required user entry actions.

Default PushButton - A default actbon d a wmponent group which is distinguished
from the other selections by an extra border.

Desktop -The system that provides user access to the services of the computer operating
system (including executin d workbench applications)nal processe such as calendar,

clock, and mailboxes The window manager/navigatdunctionality is part of the
desktop.

Diacritic - A mark, pointer, or symbol added to a letter or character to distinguish it from
another of similar form to give it a particular phonetic value, indicate stress, etc.

Dialog box - A box used to initiate a structured series of interchanges between a user and
the system.

Discrete -Consisting of distinct or unconnected elements.

DrawnButton - A graphics area that can be assigned PushButton behaviors.
ECS - Acronym for EOSDIS Core System.

EOSDIS - Acronym for Earth Observing System Data and Information System.

Expert Shortcuts - Command sequences designed into the sydte allow "quick”
access to actions and functions in the system.elhg¢®ns and functions must alde
available elsewhere in the system to support novice users.

Extended selet- A list selecton pdicy which allows the user to seleatyanumber of
items, even multiple discontiguous ranges of elements.

Feedback -A cue to the user indicating system processing, a system ataesystem
response.

FileSelection Dialog -A type of diabg boxtha lets the user search ¢tlugh drectories
and select a file.

Form - 1. A widget used to anchor other elements of a scr@eA formatted output to
the user with blank spaces for insertion of required or requested information.

Frame - A type of framing group which draws framing decorations around a component.
Framing Groups - Used to frame groups of components.

Graphical User Interface (GUI) - A form of communicabn between the user and the
computer thaincludes graph& sich a buttons, windows, and icons, to simplify the
interaction.
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Highlighting - A means of providing a visual cue to the current selection or to the current
location d the input focus. Highlighting is frequently accomplidhley reversing the
video of the selection.

Icon - Pictorial, pictographic, or other nonverbal representation of objects or actions.

IconButton - An olgect with the caracteristics of a PushButton ane tbgability to
display both simple text and a pixel map graphic.

Label - Descriptor thais distinguishable fromral helps to identy displayed screen
structures. A title or descriptor that helps a user identify displayed data.

Layout Groups - Used for organizing components into groups.

Legibility - The daracteristics of text which allow groups of characterde eaily
discriminated, recognized, and interpreted.

List - An ordered set of items.

List size policy - Determines whether or not the list will grow if the items within the list
increase in size.

Main Window -A type of Framing Group whit organizes tb @ntents of a primary
window. A MainWindow frames #hdient area ad can optionally include ScrollBars, a
MenuBar a command area, and a message area.

Menus - A type of dialog in which a user selects one item out of a list of displayed
alternatives. Selection may be made by pointing and clicking, associated option code, or
by an adjacent function key.

Message Dialog A type of dialog box that is used to give information.

Mnemonic - A single daracte (usually the first character) of a Menu selection, that
when the Menu is displayed ancetkharacter is presdeon the keyboard, initiates the
selection.

Multiple select - A selection model that allows multiple single selections.

OptionButton - A button wsed b dsplay an Option Menu. An OptionButton contains a
label that indicates thairrent state of the Option Menu, and a bar graphdstinguish
it from a PushButton.

Option Menus - An Option Menu allows for a one of many selection.

Overlapping Windows - A means of manipulating multiple windows which allows
windows to overlap and obscure the contents of the covered windows.

Pan - A style of data or image manipulation that allows you to change your viewpoint in
a horizontal vertical or diagonal fashin, by clicking and hdding the mouse button
down as you to move the cursor in the desired direction.

ECS User Interface Style Guide A-3 410-TD-001-003



PanedWindow - A linear groupng d components, Separators, and Sashes. Sashes are
used to sethe boundar between two components. The separated componentsdiad
Panes and can contain any components.

Pixel -The smallest addressable element of a display. In a multicolor display, the smallest
addressable element capable of producing the full color range.

Popup Menu - A Menu that providesio vsual cue to its presenckbu simply pops up
when wsers perform a particular action. Pop-up menus mewiaible until another user
action takes place to hide the menu or make a selection.

Posted Menu -A menu which remains visible until explicitly unposted.

Progress Indicator - A user promp tha indicates the status of a system @ttir
process. Progress indicators should be used for events that require longer than 10 seconds
to complete.

Progressive Disclosure Presentation of the most commonly used choices while initially
hiding more complex choices or supplementary information.

Prompt Dialog - A type of dialog box that is used to ask &orinput from the user.

PullDown Menu - A menu whose items are nornyatlidden fron the user's view until
the user holds the selection button down over the desired menu bar label.

PushButton - A graphic component that simulates a real-life PushButton. @seitkor
and mouse to select the button and initiate the function.

RadioButton - A grapht componem that simulates the buttons on a read-Ida radio.
Ead buton represents a mutually exclusive selection. RadioButtons are typisali
for setting states or modes.

Resource Files -A file used b define default appearancesda behaviors of the
components in the system. This file is read as the program starts up.

Row columns -A widget manager that controls the layout of the widgets in either a Row
or a Column arrangement.

Sash- Sashes are used to set the boundary between two components in a PanedWindow

Scale- A widget that contains a slider that is moved within a range of values and a label
tha indicates th arrent value of the scale. Arrow graphics canoabe used to
manipulate the current scale value.

Scale bars -A graphical component used to set or display a value in a range of values.

ScrollBar - A graphical device used to change a user's viewpoint of a list or data file. The
user causes the view to scralp a down in the window adjacéno the scroll baby
sliding a slider in the scroll area or by pressing one of the scroll arrows.
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Scroll bar display policy - A policy within Motif that controls tb aitomatic placement

of the Scroll bars. If the policysist to "as_neededthe scrollbars are displayed when

the items within the workgce &ceed its bounds. If the policy is definesl gatic, the
scrollbars are displayed immediately regardless of the number of items contained in the
workspace.

ScrolledWindow - A type of window in which dat can be moved for viewing in a line-
by-line manner by rolling upward or downward. A scrolled window fraenesmponent
and adds ScrollBars for scrolling the visible area of the component.

Selection Dialog -A type of dialog box that lets the user select from a list of choices.

Separator - Provides a visual separation between groups of functions within windows or
between menu items.

Single Select A selection model that allows selection of a single element.

Spring Loaded Menu- A menu which is removed when a button is released, except on a
CascadeButton. If the release is on a CascadeBut®m@ssbciated Cascade Menu must
be posted.

Stroke Width - The width of a line comprising a character.

System Response Time Fhe dapsed time between the initiation @fmmmand and the
notification to the user that the command has been completed.

TabStack - A container window that represents a paradigm of using tabbed folders for
context switchmg. It provides this paradigm by managing @ww d forms b permit
mouse-seleatn d labels and/or pixmap images on the "tabst fapid switching
between the contexts generated by the child widgets on the forms.

Text field - A specified area for the initial entry and subsequent editing of textual data.

Tiled windows - A means of manipulating windows by which multiple windows on the
same display abubu do nd overlap. As the number of windows increases in the tiled
window environment, the size of each window decreases.

ToggleButton - A button with two states: omd df. A ToggleButton contains a label
that indicates the active state.

Toolbar - A container window to manage a group of controls (typically lconButtons) in a
single row or column.

Traversal highlighting - A Motif style of highlighting components in the interface. A
border is drawn around the currently highlighted object. The location of the border can be
modified by using the arrow keys, tab key, or the space bar. Selecting the Return key will
activate the currently highlighted object.

Undo - A capability that reverses the effect of the previous operation.
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User - Any person who interacts with the systan an online fashion. Anyone who
requires the services of the system.

User Interface - All aspects of information system design that affect a user's
participation in information handling transactions.

User preference settings -Settings that affécthe behavior or attributes within an
application which are stored and remembered from session to session.

Visible item court - An OSF/Motif settng, determines the height of a list by fixing the
number of visible items.

Watch Pointer - A cursor style used to indicate that an actiomigrogress. While the
watdh panter is displayed, lamouse button @d keyboard events are ignoreon the
display.

Widget - A graphical object capabld ceceiving input fron the mouse or the keyboard
and then communicating with the application.

Window - A rectangular visually distinguishel pation d a display screen showing a
particular type of information or function.

Window Manager - A progran that controls the sizeplacement, ad operaton o
windows on the workspace. The window manager includes the functional window frames
that surround each window object.

Workbench - The collection of software applications (both commercial off-the-shelf and
ECS developmental) that provides the functionality of the system.
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Appendix B: ECS GUI Screen Templates

Screen templates wereatel using Builder Xcessoryand ae available for use by ECS
GUI developers/programmers in creating ECS GUI scre&he templates make it easy
to apply the prescriptions of this Style Guide to achiavommon "look and fd&in
ECS operator/user interface3he templates are in two categoried) collections or
widgets that may be extensively edited by the developer/programmer for broad flexibility
in creating GUI screens, and (2)classes o widgets that provide the
developer/programmer standasialog box shells with fields thamay be alited (e.g., a
standard ECS message dialbgx in which the message mabe specifiel by the
developer/programmer). Table B-1 identifies the templates tleataailable and
indicates a Figw ad its page number in the Style Guide illustrating the interface
component(s) proviadkby each template Print-outs of screens using the templates with
applicaton defaults for ECS are provideuncer separa cver as part of this appendix.
Table B-2 identifies colorsotbe gplied though e of applicabn defaults for ECS
custom GUIs.

Table B-1. ECS GUI Screen Templates

Template Figure Number Page

Collections (all elements of instances may be edited)

Screen 1 (Basic Structure Screen) 3.4.11 112
3.5.1.2-1 117
General Help 3.5.1.3-1 118
3.5.15-1 120
3.5.1.7-1 121
Context-Sensitive Help 3.5.1.1-1 116
Help Index 3.5.1.4-1 119
Classes (selected elements of instances may be edited)
Error Dialog 3.3.3-2 62
3.3.11.34 104
Warning Dialog 3.3.3-6 64
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Table B-2. Color Usage Conventions

GUI Component Screen 1, All Dialogs  (except Help Window Message Dialogs
Message Dialogs)

Main Window Beige Light Gray N/A
Form Beige Light Gray Tan
Windows placed on top | Sea Gray Tan
of form
Menu Bar Sea Sea N/A
Menu Bar Cascade Sea Sea N/A
Buttons
Pull-down menu Papaya Whip Papaya Whip N/A
Pull-down menu push- | Papaya Whip Papaya Whip N/A
buttons
Pull-down menu Papaya Whip Papaya Whip N/A
cascade buttons
Tabbed Widget Beige N/A N/A
(TabStack)
Separator Beige Light Gray Tan
Button Box Beige Light Gray N/A
Push Buttons Sea Sea Sea
Border Color: Error N/A N/A Yellow
Border Color: Warning | N/A N/A Red
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File Selected View Edit Process Options Help
formi  formz | form3 | formé

Template B-1. The Basic Screen Structure

The Basic Screen Structure is derived from the placement of a menu bar and its
associated children upon a Main Window. A ‘Form’ is also placed upon the
Main Window. Upon the Form, a Tabbed Widget and a ButtonBox are placed
and attached. Four forms placed on the Tabbed Widget create a TabStack;
forms can be added or deleted as required for a particular application. lcons
(pixmaps) and PushButtons can be placed upon the TabStack and ButtonBox,
respectively, by the screen developer. The screen developer can also add and
attach other widgets to the Form. Attaching widgets to the Form gives the
developer control of widget location during screen resizing.

The Basic Screen Structure serves a template for all screens except ‘Help’
Screens and Message Dialogs.
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File Edit

Search Cancel

Template B-2. General Help

The General Help screen should be considered the template for most Help
Screens. The screen shown above is constructed using a Main Window that
serves as a container with a Menu Bar attached. The Menu Bar has three Pull-
down menus on it. A Scrolled Text Window is provided to display relevant
help text. A Button Box is placed on the Main Window below the Scrolled

Text Window. Between the Scrolled Text Window and the Button Box is a
Separator.

The General Help Screen shown here should serve as a template for all help
screens except for Context-Sensitive Help and Help Index. Examples of help
screens to which this template is applicable include: Help on Window
Functions, Help on Function Keys, Help on Help, or Help on Version.
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File Edit Bookmark Help

Search History Back <<Browse || Browse>>

Template B-3. Context-Sensitive Help

The Context-Sensitive Help Screen differs from the General Help Screen
(Template B-2). The screen shown above is constructed using a Main Window
that serves as a container with a Menu Bar attached. The Menu Bar has four
Pull-down Menus on it. A Button Box is placed on the Main Window
immediately below the Menu Bar. A Scrolled Text Window is placed below

the Button Box and is used to display relevant help text. Nothing appears
below the Scrolled Text Window.

Context-Sensitive Help differs from other help screens in that the user does not
select the topic area. Text is selected by the software based upon the active
window and the active data field in which the cursor is located.

ECS User Interface Style Guide B-5 410-TD-001-003



= Help Index E ID
File Edit

Cancel

Template B-4. Help Index

The Help Index Screen differs slightly from the General Help Screen (template
B-2). The screen shown above is constructed using a Main Window that
serves as a container with a Menu Bar attached. The Menu Bar has three Pull-
down Menus on it. A Scrolled List Window and a Scrolled Text Window are
placed below the Menu Bar, adjacent to one another, and are identical in height
and width. A Separator is placed below the Scrolled Windows and a Button
Box is placed below the Separator.

The Scrolled List Window (located to the left of the Scrolled Text Window)
contains a list of index terms against which a user can conduct a search. The
Scrolled Text Window displays text related to a user’s list selection.
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® Select an Item to Delete.

o]

Template B-5. Error Dialog

The Error Dialog is constructed upon a Form. The Form is colored Yellow
and has a Tan-colored Bulletin Board upon it. The Bulletin Board is sized
slightly smaller than the Form, then attached to the Form. This creates a
Yellow border around the Bulletin Board and prevents the Bulletin Board from
moving during resizing operations relative to the Form.

Two Labels are placed upon the Bulletin Board. The first is a labelPixmap; the
second, a labelString. The labelPixmap should be used to create an icon
appropriate to the error message. The fill color around the icon should be Tan
like the Bulletin Board upon which the icon will be placed. The labelString
should be edited to convey relevant information about the error to the user and
should be placed to the right of the icon.

A PushButton is placed near the bottom of the Bulletin Board and a Separator
is placed between the Labels and the PushButton. A Button Box is not
required.

An Error Dialog is used to provide information to the user. It should appear in
the middle of the user’s screen when required. Its presence should suspend all
other screen interaction until the user responds to the Dialog.
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This operation will result 1in
unrecoverable data loss.

' WARNING!
"

oK

Template B-6. Warning Dialog

The Warning Dialog is constructed upon a Form. The Form is colored Red
and has a Tan-colored Bulletin Board upon it. The Bulletin Board is sized
slightly smaller than the Form, then attached to the Form. This creates a Red
border around the Bulletin Board and prevents the Bulletin Board from moving
during resizing operations relative to the Form.

Two Labels are placed upon the Bulletin Board. The first is a labelPixmap; the
second, a labelString. The labelPixmap should be used to create an icon
appropriate to the warning message. The fill color around the icon should be
Tan like the Bulletin Board upon which the icon will be placed. The
labelString should be edited to convey relevant information to the user
regarding the nature of the warning and should be placed to the right of the
icon.

A PushButton is placed near the bottom of the bulletin board and a separator is
placed between the Labels and the PushButton. A Button Box is not required.

A Warning Dialog is used to provide information to the user. It should appear
in the middle of the user’s screen when required. Its presence should suspend
all other screen interaction until the user responds to the Dialog.
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Appendix C: Selection of Graphic Forms

Table C1 presents a summgarof the major graphic forms and mad their principal
variants. Developers should be familiar with each of the major graphic forms and use this
guide to select among the principal variants when developing software that is intended to

make use of the graphic forms identified in this appendix.

Table C-1. Major graphic forms and their principal variants.

Graphic Form

Variant

Text location

Bar graph

Simple bar graph
Subdivided-bar graph
Subdivided 100% bar graph
Area-bar chart
Grouped-bar chart
Bilateral-bar graph
Paired-bar graph
Sliding-bar graph
Deviation-bar graph
Range-bar graph
Change-bar graph

p. C-6

p. C-7

pp. C-7to C-8
p. C-8

pp. C-8to C-9
p. C-9

p. C-9

p. C-9

p. C-10

pp. C-10to C-11
p. C-11

Column graph

Simple-column graph

pp. C-13to C-14

Grouped-column graph p. C-14

Subdivided-column graph p. C-14

Deviation-column graph pp. C-14 to C-15

Gross and net deviation column graph p. C-15

Floating-column graph p. C-15

Range-column graph pp. C-15to C-16
Curve and arithmetic line Slope-curve graph p. C-18

graph

Multiple slope-curve graph

pp. C-18 to C-19

Step-curve graph p. C-19
Multiple step-curve graph p. C-19
Cumulative-curve graph p. C-20to C-21
Cumulative-deviation graph p. C-20
Vertical-line graph p. C-20
Surface graph Simple-surface or silhouette graph p. C-26
Simple-step or staircase surface graph p. C-27
Band-surface graph p. C-27

Net-difference surface graph
Subdivided or multiple-strata surface
graph

Subdivided or multiple-step surface
graph

pp.C-27 to C-28
pp. C-28 to C-29

pp. C-29 to C-30
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C.1 Bar and column graphs

The bar graph and ¢hmlumn graph are the two most conam ore-dimensional graphic
forms. They show a comparative measure for different items, for parts of a total, or for a
variable sampled at discrete intervalBar and colum graphs differ primarily in the
orientation of the bars. The barg @ranged horizontally in bar graphs and vertically in
column graphs. Comparisons are based upon length judgments.

C.1.1 Bargraph

This graph and its variations are gengralsed to showa mmparative measure of
different items. Bar graphs can be used to show how several items differ from each other
in ore or two characteristicer to show how severdems diffe from eab aher in the
distribution of their components.

Bar graphs diffe from columm graphs in thathey typicaly have ony one scale (an
amount scale) and are not gengraed o plot time series dataHowever, a bar graph
may be used @ patray temporal data when its use wibldle moe gpropriate for the
specific situation.

C.l11 Construction

Bar graphs typically have one scale, an amount scale that measures across the graph. The
items measured are liskonthe vertical dimensin. A bar grgph has both an amount

scale and a time scale when it is used to portray temporal data. All bar graphs, except the
range-bar graph, have a zero or other base line.

cl11.1.1 Location of scales

The anount scale shodlbe placed tathe bp d the grgh drectly below the title To
facilitate reading, repédhe anount sca & the bottom of the graph when the graph is
extremely tall and there are more than 3 or 4 scale divisions.

cC.11.1.2 Scale numerals

Center the numerals above the scale divisioBhorten the numerals, as necessary, to
prevent them from running together.

c.1.1.1.3 Scale labels

Use ascale label for all bar graphs.de percent completed, thousandlenter the label
above the scale numerals. Do not provide a label for a scale that is repeated at the bottom
of a graph.

Cl11.4 Spacing and width

Use the number of bars and theesand proportions of the graplotdetermine the width
of the bars and the spagi ketween them. However, the space between adjacent bars
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shoutl be dose ewough so that a direct visual comparisom &8 made without eye
movement. The following additional guidelines apply.

a. The bars should be the same width and evenly spaced.

b. As a general rule, the spacing between the bars should be less than the bar width,
preferably, one half the width of the bars.

c. The bars should be neither disproportionately long and narrow nor short and wide.
As a general strategy, the shorter or closer the bars, the thinner they should be; the
longer or farther apart the bars, the thicker they should be.

C.1.1.15 Ordering of bars

Order the ba © they ae gpropriate to the users informational requiremenEor
example, an alphabetical, geographical, or another systematic ordering of the bars may be
appropriate for the operators/users neellse bars are usually arrangedarder of size,
starting with the largest.

Cl11.1.6 Breaking a bar (or column)

A bar may be broken when it represents an extreme data value that far exceeds the range
of the amount scale ("freak bar"). As illustrated in Figure C.1.1.1.6-1, weendiof a
bar must be broken:

a. break the bar beyond the last grid line
b. use a bold, simple break

c. do not show the square end of the bar
d

. show the value of the bar in small numerals, just above or below the break.
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d
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f
An unusually long "freak” bar compresses the rest
of the graph.
0 1 2 3 4 5
a | 24
b \
c |
d |
e
f |
The same graph has been redrawn with a break
and added numeral for the long bar.

Figure C.1.1.1.6-1. Breaking a bar graph.

cli11x Labeling a bar

Use contiguous labels in preference to keys or legends to label the bars of a bar graph, as
possible & do so. Place basic data indicatdby numerals &the left of tle zeo line
outside the grid of the bar graph. Avoid placing numerals and other alphanumerics inside
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the bars andtahe right ed d bars (eg., nunber of observations or personalue of
each bar, or value of a "freak bar").

When making judgments of comparative lengths, the eye tends to add numerals placed at
the end of the bars to its length. When the placement of numerals at the right end of bars
cannot be avoided, the numerals should be relatively small in size and separated from the
bar.

When numerals are placed inside the bars, there is a tendency to compare only the parts
of the bars in which therae no nunbers Leaw astrip o shadng onall sides of the
numerals when the placement of numerals and other alphanumerics inside the bars cannot
be avoided.

C.1.1.1.8 Shading

Use shadig a cross-hatchmg patterns m bar graphs (or columgaphs) ¢ dfferentiate
the various categories of data plotted. Select patternsithati prodiwce averse visual
effects.

a. U wlor to add emphasisr dor specializd puposes (e.g.,ot draw the users
attention to a total, a broken bar, or other important data element).

b. Black and white shodlbe used with caution. They are not recommended for
general use.

(1) Do not use white for large areas of bar graphs and column graphs, because
white will not provice adlequa¢ @ntrast with the backgund d the display
surface. Whites ometimes effective for very small segments if the lines of
the bars or columns are heavy enough tdhsebars or columnsffofrom the
background and define figure and ground relationships.

(2) Use black in small areas and for certain special purposes (e.g., to show
unfavorabé @nditions). Because black 0 visually prominent (strong), it

will dominate the graph when used in large areas (e.g., suppress the perception
of data shadedhiather ways). However, wineused in small areas it eaelp

solve shading problems and can make the graph easier to understand.

c. Do na use outline bars or columns. Outline bars or columns generally will not
provide alequag¢ mntrast with the backgund d the display sudce ad figure
and ground relationships will not emerge. See b. (black and white) above.

C.1.1.1.9 Blowup Insert graph

When there is a wide range in the data, the smaller itenpdenbarey visible on a bar
graph. To support comparative judgments using the smaller items, consider using a
"Blowup Insert graph" where the smaller items are predemean expanded scale (see
Figure C.1.1.1.9-1).

a. Generally, insert bardould be the same thickness as the bars in the bar graph.
Bars may be made slightly narrower if there is not sufficient space on the graph.
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b. Do not use an additional scale label if the insert can be placed directly opposite the
item it describes. If an alternative placement is necessary the scale label should be
repeated in an abbreviated format.

0 100 200 300 400 500

Units repeived | |
| | Lost|units

30

- ®©0 QO O T 9
o
[EEN
ol

Figure C.1.1.1.9-1. Blowup insert graph.

C.1.1.1.10 Total Insert graph

When it is necessary to show the total and the size of the total precludes its direct
placement on the graph, consider using a l'ietsert graph". This insers diown at a
reduced scale (see Figure C.1.1.1.10-1).

C.1.1.2 Simple bar graph

This graph is used to compareotw more mordinate items.tlis a series of horizontal
bars drawn to the right of a common base line.

a. Items mg be plotted according to absolute value may be epressed as a
percentage of an appropriate total, goal, average, or other standard.

b. A single shading for all barould be used. However, a bar used to show a
different category, such as a total or average, may be set off from the other bars by
a different shading or by additional space between bars.
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Total
0 20 40 60

Transmitted

Received ]

Figure C.1.1.1.10-1 Total insert graph.

C.1.1.3 Subdivided-bar graph

In this type of bar graph, each bar is divided into its component parts. The subdivided-bar
graph should be used to showve tifects of each component on the size of the totas |
also called a segmented-bar or component bar graph.

a. The subdivided-bar graph has the disadvantage that only the component that starts
from the bas can be measurm drectly from the aithmetic scale, which is
calibrated in absolute numbers.

b. By convention, the largest or niamportant component of eladar shoull be
placed next to the zero line.

c. Consider using this grapm ipreference to multiple pi darts to show a
comparative measure of totals of different sizes.

C.1.1.4 Subdivided 100 percent bar graph

In this graph edchar is gmented into components thatal 100 percent, regardless of
the @solute size of the total value of the bar. The subdivitie0 rcent bar graph
should be used when it is important to show the proportional part of the total contributed

by each component, i.e. the percentage distohutifi the mmponents (see Figure
C.1.1.4-1).
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a. The grah has tke alvantage of providing tav base lines, zerora 100 rcent.
These base liesupport direct comparisons of components at eitiner @ the
graph.

b. To preven the inappropriate use of percergagpmparisonsuse this graph with
caution when there is a wide difference in the absolute amounts or totals on which
the graph is base Such comparisons pabe anbiguous or misleading when
absolute amounts differ by wide margins.

c. Consider using this grapm ipreference to multiple pi dharts to show the
percentage distribution of a series of totals.

Percentage distribution
0 20 40 60 80 100

DAAC A
DAAC B
DAAC C
DAAC D
DAAC E
DAAC F

Push Pull Push + Pull

Figure C.1.1.4-1. Subdivided 100% bar graph.

C.1.1.5 Area-bar chart

A variation d the 100% subdivice bar chart, tlk aea-bar charis useful for conveying
proportiona¢ anounts of a total and the relative importance of coordinate items. In this
type of bar graph, the areas (width) of bars and their subdivisions are drawn in proportion
to the values of the categories and subcategories that they represent.

C.1.1.6 Grouped-bar graph

This type of bar graph obabe used effectively whent is importan to convey
comparisons of magnitudes for bad two or three periods of timerdor two o three
categories of coordinate items. Each item in a grouped-bar graph is described by a set of
bars. The paik or groupel bars ae aranged in a series that spans the height of the
graph.
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a The scales of a grouped-bar grapim d® cdibrated in absolute numbers or
percentages.

b. While it is permissible to connethe bars of an item, conon gactice is to
separate the bars for each category of an item by a small space.

c. The space betweeayroups of bag dould be no less than the thickness of a single
bar.

d. When time pend data ae plotted, the masmportant category shadilbe placed
first and given a darker shading.

e. To avoid the need for overlapping, increase the height of thghgrdowever,
when a series of paired bars takes up more space than warranted, the bars may be
overlapped to reduce the height of the graph, if one set sfdagis consistently
shorter than the other.

C.1.1.7 Bilateral-bar graphs

This categoy of graphs consists of three types of bar graphs: paired-bar graph, sliding-
bar graph and deviation-bar graph. In bilateral-bar graphs, the bars extend to the left and
right of a @mmon referenline or base line. These graphs are used for making
comparisons of two contrasy variables or attributesor for presentig paitive and

negative deviations, increases and decreases, or gains and losses. Bilateral-bar graphs are
also called two-way bar graphs.

C.1.1.7.1 Paired-bar graph

This graph shows comparisons of coordinate items or groups on two distinct variables or
attributes. The bars for each attribute are plamgpsite eat ather, ore to the left and

one to the right of the base line. The paired-bar graph is appropriatedffeesnt units

or scales must be used for ka@riable or attribute. As appropriatese tle wnvention

that bars that extend to the left denote unfavorable results or considerations.

C.1.1.7.2 Sliding-bar graph

In this graph the lengtd ead bar represents the total of two main components or
attributes. Oa component of edthbar extends to the left and the other componeithe
right of a mmon referenline or base line Sliding-bar graphs nyabe used wheiit is
important to compare the magnitude of the components from a common base line.

a. The scale of a sliding-bar graph can be calibrated in either percentages or absolute
numbers.

b. The two main components of the sliding-bar graph may be further subdivided. To
avoid an owerly complicatd presentatin, do né subdivide te components of a
sliding-bar graph into more than three to four segments.

c. Shading may be used to differentiate the components and subdivisions.
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C.1.1.7.3 Deviation-bar graph

This graph is useful for comparing differences between actual results and a standard (e.g.,
positive and regative deviations, increasesdadecreases,ral ret gains ad ret losses).

Unlike the other bilateral graphs, each coordinate item on a deviation-Ipdr Igrs a

single bar that extends either to the left or to the right of the reference line (Figure
C.1.1.7.3-1).

Processing time variance from the mean

Shorter Longer
-20 -15 -10 -5 0 5 10 15 20

Datapak 1
Datapak 2
Datapak 3
Datapak 4
Datapak 5
Datapak 6

Figure C.1.1.7.3-1. Deviation-bar graph.

C.1.1.8 Range-bar graph

The use of the range-bar graph is recommended whenmportam tha the user know
something abduthe distributon d the data values reported for each coordinate item In
this graph, a range bar plots the minimum and maximumevahount ad permits a
comparison of the difference between the high and low values plotted. Range bars are not
plotted from a common base line and comparisons of ranges for different items cannot be
made directly (see Figure C.1.1.8-1).

a. A cross-bar or some other appropriate synmbay be alded to this graph to
permit a @mpari®n d data values (e.g. averages) and their underlying
distributions.

b. Goals or tolerance limits may also be portrayed using an appropriate symbol such
as a dashed line that extends the height of the graph.
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Figure C.1.1.8-1. Range-bar graph.

C.1.1.9 Change-bar graph

This graph is a variain d the range-bar graph; and it has a direction indicgtoch as

an arrowhead) to show change from one time to another, dnstesimple range. This

graph may be used effectively to show performance, the direction of the performance, and
the predicted future performance of coordinate items. Also, this bar graph may be used to
show performance beferand after adoptin & new methods or performance of an
original and revised program.

a. To show data such as an objective or other bench mark, best previous performance,
or predicted future performance, appropriate graphical symbology that does not
clutter the display may be used.

b. By conventon, urfavorabk danges are shown witblack bars; however, "red"
may also be appropriate for the data.

C.1.2 Column graphs

This graphic form and its variations are generally used to show time series data when the
number of values plotted is not very large (e.g., to compare data for a single item or
severditems measured at discrete intervals). In colugaphs, the bars araranged
vertically and thex ae generally two scales. The vertical scale shows amount and the
horizontal scale shows time. Colangraphs ag dso used to show component relations
(e.g., the component parts of a total or a series of totals).
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C.1.2.1 Period data

Use column graphs to portray period data rather than point data. For example, a column graph
can be used effectively to show data of activities or events that occur during a period of time,
but is less effective in showing data that indicate status on a given date.

a. Point data mabe shown as columgraphs However pant dat can usually be
represente better by cure and arithmetic line graphs or surface graphs; because
these graphic forms better facilitate the analysis of point data. For example, curve
graphs can effectively show trengsojections, forecastsnd aher estimates that
are important for analymg pont data. Trend lines or other projections
superimpose on a @lumn chart usually clutter the graphend makeit more
difficult to read.

C.1.2.2 Emphasize amounts or contrasts

Column graphs make a stronger presentation of the same data than curve graphs when a
few data points are plotted. For example, the discretemwetical extension and width

of the mwlumns provide greater emphasis in showing amount of romdevelopment

than do curves. Also, consider using the column graph rather than the curve graph when
it is importam to provide greater contrasta patraying amounts in ta o three short

time series.

C.1.2.3 Fluctuation In time series

Use the column graph rather tham dirve graph to show time series data that fluctuate
very sharply and are fem inumbe (e.g., expenditures that vary monthly from high to
low for the first quarter of a fiscal year).

C.1.2.4 Alternative formats

Use dternative graphic formatsotpresent a long series of data with a gremny

plotting points, to show numerous components of totals and when several series of data
must be compared.

C.1.2.5 Construction

Colum gaphs ca be difficult to design effectively. Use these guidelines design
column graphs.

C.1.2.5.1 Grid

Use a grid with horizontal grid lines to present a column graph.

C.1.2.5.2 Scale

The vertical scale o @wlumn graph should always begin with zero and cover the range
of the data to be plotted.
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C.1.2.5.3 Spacing and width

The olumms ould be of uniform width and evenly spaced. Spgcbetween columns
may vary from one half to the same width as the columns.

C.1.2.5.4 Connected columns

When many columns must be plottede wsnnected columns to savease ad to avoid

using very narrow columns. Howeverdo nd use @nnected columntpot a very long

time series (e g., when data for 3 or more years are plotted by months); use an alternative
format (e.g., step curve surface graph).

C.1.2.5.5 Overlapping columns (or bars)

Avoid using owerlapping columns or bars as possildedb so. The major purpose of
overlapping columns or bars is to save space or to fagiltahparisons. Because the
height of a bar graph is more flexible than the width of a column chart, overlapping in bar
graphs ca usualy be drcumventel by increasing the height of the graph. Use
overlapping in colum graphs only when eacd the front set of columnsisorter than

the back set.

a. Overlap tb wlumnsby ore half the wlumn width, and separate pabg noless
than one half the column width. However, with a larger number of columns it may
be necessary to overlap by two thirds the column width.

b. Avoid owerlapping columns that are subdivided into three or more, tause
the selecttn d matching shadings will be difficultHowever, color ca be used
effectively as a part of the shading scheme whenenmomplex subdivided
columns must be overlapped,debackground columns of béumuld be shaded
with same series of patterns as the overlapping columpasrayed in an
achromatic hue).

C.1.2.5.6 Breaking a column
Columns should not be broken, except for extreme values.

C.1.2.5.7 Shading

Use shadig a cross-hatchmg patterns ¢ dfferentiate tle cdegories of data plotted.

Select patterns thao nd prodiwce alverse visual effects. Color mée useda provide
emphasis or it may be used for specialized purposes. Do not use outline columns. because
outline wlumns will not provié alequa¢ ontrast with the backgund d the display
surface. Black and white should not be used for standard purposes and their use generally
should be restricted to small areas.

C.1.2.6 Simple column graph

This columm graph is effective for showing a single time serieg.(grocurements for
January through December). The simple column graph consists of a series of vertical bars
each of which extend from the horizontal scale to a plotted point.
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a. Under no circumstansehould the horizontal scale of a siagblumn graph ke
omitted.

b. The vertical scale should always begin with zero, should cover the range of the
data b be plotted, and shodilhave horizontal grid lines that contewacoss the
width of the graph.

c. Itis comnon practice b use asingle shading forlathe mlumns; howeverather
shadhg a cross-hatcmg patterns may ats be gpropriate in some instances
(e.g., b dstinguisha mlumn o a different categgr or to achiee @nsistency
with another display that plots the same data).

C.1.2.7 Grouped-column graph

This graph $ smilar to the groupe bar graph and cabe used to compare two to three
series of data or different categories of data in the same series. The grouped-column
graph is most effective for a series of data that differ in level, ndtee by conditon o
classification.

a. The spacing between sets of columns should be at least as wide as a column.

b. The mlumns in a single group mae @nnectd, owerlappel o separaté by a
small space.

c. The size of columns should have shadings that provide adequate contrast with one
another and with the background of the display surface.

C.1.2.8 Subdivided-column graph

The graph is used to show the size c& tomponent parts of a series of totalsisl
similar to the subdivided-bar graph and serves similar purposes as the subdivided surface
graph. The scale may be calibrated in either absolute numbers or percentages.

a. It is difficult to compae and identify individual segments whevertical columns
are partitioned into a large number of segments. The subdivided+tghaph is
best used to show a series of totals that have three or four component parts. When
a large number of component parts must be presewe the subdivided surface
graph.

b. Use the subdivided columyaph rather than the subdivided surface graph when
the plottel values fluctuate sharply from one period to the next. The subdivided
column graph can be used to show distributions that may fluctuate sharply.

c. Use gpropriate shading and cross-hatchpatterns ¢ dfferentiate the segments
of the mlumns. When the patterns cannot be labeled within tloe gpe akey or
legend.

C.1.2.9 Deviation column graph

This type of colum graph and its variant, the grossdaret deviation colum graph, are
similar © hilateral bar graphs. The deviation colungraph shows the differences
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between two series. It oabe used effectivelya present net gains and losses, to show
increases and decreases, to show how results varied from an estimate or requirement, and
to show other plus-or-minus differences.

a. Columns extend either above or below a referent line, but not in both directions.

b. By conventn, paitive values are plotted above the reférene and regative
values below the referent line.

c. The use of diagohdines to connect segments in adjoining colsmmould be
avoided. Diagonalines used in this wageneraly do nd help to interprethe
graph but rather distract from its clarity.

C.1.2.10 Gross and net deviation column graph

This graph is usedtpatray gross ad ret changes. The "net", the difference between
eah pair of columns, s s1own as a owerlappng ceviation column that appears either
above or below the zero referent line.

C.1.2.11 Floating column graph

This type of column graph is a variation of the subdivided column graph. The total length
of each column is the total of two main components, and the dividing line between the
two components is used as the base line @mponents usually show favorabind
unfavorable attributes or conditions.

a. The floating colum graph dffers from the deviation colum graph in that each
column extends both above and below the base line.

b. The unfavorable condition is usually plotted below the base line.

C.1.2.12 Range column graph

This graphic facilitates comparisons of minimal and maximal values plotted for different
time periods. The high and low values for each time period are plotted and connected by
a olumn to show the range of the data (see Figure C.1.2.12HE range graph oabe

used to show monthly, wegklor daily fluctuationsm data such as personnel strength,
inventories, or prices.

a. Average values pabe includel onrange graph®y using cross lines or other
appropriate indicators.

b. Supplementary range information such as high and low tolerance, lupjer
and lower levels of efficiency, or other top and bottom "bench” mark data may be
placal on a range graph. A light dasor dat line acoss tle entire graph is
generally used.
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Figure C.1.2.12-1. Range-column graph.
C.2 Curve and arithmetic line graphs

This generktype of graphic form, called curve or arithmetic line graph, is a type of
"Cartesian” coordinate graph thia derivel by dotting ore or more sets of data on a
coordinate surface. The Cenand arithmetic line graph shows relations among sets of
data defind by two continuous variables. In éharve grgph, data relations are
summarizd by a smoothed line (curve), and inetl@ithmetic line graph straighline
segments are used to connect successivengattints. These graphic forms have their
greatest and most significant application in the representdtitime series data but are
appropriate to represent any entity measuom a cntinuum (eg., reight, weight,
temperature, area). The rier'curve graph" will primary be use herein; however, the
guidelines apply to both curve and arithmetic line graphs.

a. Consider ta aurve grapha patray a time series when imya pants are plotted,
severatime series & cmpared, and when emphasis is on movement or trends
rather than on actual amounts.

b. The curve graph can be used effectively to show projections or forecasts.
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C.2.1 Construction

C.2.1.1 Scale

Plot time or other entity (e.g., temperature, area, mission segment) considered the
independent variable on the horizontal scale (X-axis)f dot amount, the dependent
variable, on the vertical scale (Y-axis).

a. The number of major and intermediate scale divisions should be midiniihe
scale divisions on the vertical axthould cover tk entire range of the datand
should be easy to read.

C.2.12Grid

a. Present cuerand arithmetic line graphs in a fully enclosgid that consists of
both horizontal and vertical grid lines.

b. To prevent distorting the data or erroneous interpretations of the etk the
grid when a large part of the grid is not needdhe break ca be shom by a
wavy line that extends horizontally across the width of the grid. The zero base line
may be omitted if appropriate for the range of the relevant data.

C.2.1.3 Multiple curves

Whenit is importan tha the user compare related curvpsce multipe arves on the
same graph.

a. No more than four curves or lines should be presented on the same graph.

b. When the presentai d several curves on the graph will not pravidn
unambiguous interpretam d the data, consider using multiple graphs, enlarging
the overcrowde pation d the grd, wsing some othe form of graphic
presentation or presenting the data in a non-graphic format.

C.2.1.3.1 Coding

Use lire acoding or color coding ¢ dfferentiate tle airves When curves portraying the
same da ae presented in a seried celatel dsplays use line or color codes
consistently.

C.2.1.3.2 Color

Consider using colomtdfferentiate tle arves when the graph will not be reproduced.
When colored lines are reproduced, they may show only slight differences in shading
tones and may not be clearly distinguishable.
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C.2.1.4 Curve labels

When several curves are plotted on the same graph, label each curve. Labels either can be
located contiguous to the curves or listed along with the curve patterns in a special key or
legend. Use contiguous curve labels whenever possible to do so.

C.2.2 Slope curve graph

In this graphic form ploté pants ae mnnecte by a smoothed line that extends from

one point to the next. The slope curve graph is commonly used to display "as of" or point
data, status as of specific points in time (e.g., month-end inventories, strength,
unliquidatel oHigations). Sloe arves sigges that changes from pdirto pant are
continuous and are therefore usually the best way to show data that'ltavry over™

from one time to the next.

a. When fewer than four or five points are plotted, use a column graph.

C.2.2.1 Multiple slope-curve graph

Whenit is importan tha the user compare related curvese amultiple slope-curve

graph, where two or more curves are presented on the same graph (see Figure C.2.2.1-1).
A multiple slope-curve graph oee used to show interdependent curves, such as a total
and its componentsndependent curves, such atar more totals or nondependent
curves, such as an actual result compared with a forecast or estimate.

a. When curves cannot be unambiguously intergretke to crisscrossing,
overlappng a other interactions, consider usingotv more graphs with the
same scales.
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Figure C.2.2.1-1. Multiple slope-curve graph.

C.2.3 Step curve graph

A step curve graph is an arithmetic line graph where vertical lines are used to connect the
ends of horizontal lines that are drawn through each point.

a. Use the step curve to show averages, or other measures that apply over periods of
time.

b. A step curve graph may be used effectively to present data that change abruptly at
irregular intervals.

c. Use the step curve graph rather than theestopre graph to show "period" data,
especially when the time series is a long one.

C.2.3.1 Multiple step-curve graph

This graphic form presents two or more step curves on the same graph but should be used
only in limited cases. Step curves are difficult to track if they cross. Rregziar more

step curves on the same graph if theydt overlg o if crossing is minimal, i.eotna

cross back and forth several times.
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C.2.3.2 Cumulative curve graph

This graphic format uses either a slope or step curve to show a running tollaphdaac
on the arve isa awmulative total, the total for éhairrent perod dus all earlier periods
(see Figure C.2.3.2-1).

a. Us acumulative aurve graph when thamulative total at edcperiod can stay
the same or increase but can never decrease.

b. Consider using a cumulative curve graph to compare present performance with an
objective or goal.

c. Consider using multiplairves when it is important to compawmulative totals
for the same intervals for different periods.

C.2.4 Cumulative deviation graph

This graph shows the cumulative differences or deviations at each period plotted (e.g., net
gain o loss in strengt, o cumulative deviation from budget or allowance). Unlike the
cumulative airve graph, its cuer can go davn as well as up to show net changes,
increases or decreases.

C.2.5 Vertical line graph

This graphic form portrays the data values of a single time series using vertical lines. The
verticd lines my originate fran the horizontal axisbu the graph is usually more
effective when the vertitdines begin from a horizorithne through th center of the

data. Consider using the veriiclane graph when the user needs a dispih the
individual values, when the user needs to examine short-term fluctyasonken the

time series has a large number of values.
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Figure C.2.3.2-1. Cumulative curve-graph.

C.2.6 Graphic aids
C.2.6.1 Special scales

C.2.6.1.1 Repeated time scale

An arithmetic line graph with a repeated time scale superimposes on the same grid two or
more temporal series covering different periods of time. The presentation of monthly data
on a 12-month time scale for different years is the most common application. Consider
using a repeated time scale whers importam to bring dfferent time series into close
juxtaposition for ready comparison.

C.2.6.1.2 Multiple time scale

This type of scale is similar to a repeated time scale; however, arithmetic line graphs with
multiple time scales compare awr more temporal series that cover nonrepeating time
periods.
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a. A multiple time sca can be used effectively to compare results or conditions
during two historical periods.

b. Multiple time scales are disadvantddacause they are diffittuto design. The
matching of time periods is the main design problem.

C.2.6.1.3 Multiple amount scale

For purposes of comparison, a mukigmount scale brings into close juxtaposition two

or more curves measured in different units or curves measured in the same unit, where the
spread in the range of their values makes it diffita compare them Users must
exerci® etreme caition in examining and interprety gaphs that have more thare

amount scale. Users can misread them easily. Consequently, the use o€ raulbiypht

scales shall be avoidedConsider converting the differing variables to a common scale of
measurement (e.g., irdenumbers or percent of average for period) or using a
semilogarithmic scale.

C.2.6.1.4 Supplementary amount scale

This type of scale provides twkinds of measurement on a single graph (see
Figure C.2.6.1.4-1. In addition to measuring variations in a series of data (common to all
curve graphs), a graph with a supplementary amourg gisal measures the size of the
series in relation to another series (e&.arve measuring cumulative production
procesaing dotted against a series of supplementary curvesnieasure40, 50, 75and

95 percent of system production capacity).

a. Supplementary amount scales can be used effectively to portray data for any item
in terms of actual levels and tolerance ranges.
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Figure C..2.6.1.4-1. Supplementary amount scale.

C.2.6.1.6 Index-scale

An index scale shows data that have been convertedogntentages of a base value.
While index scales are u$gximarily to show composite data, theynche used for
comparing two or more series of data that are measnrdtfarent units (e.g., workload
and strength) or in different size units (e.g., a total and one of its components).

a. Generally, ta mmparisos s1own on a graph that uses an index scal be
shown clearer if presenteds @mple percentage differences. An exception is
standard economic indexes such as price and wage indexes.

C.2.6.1.6 Logarithmic amount scales

On a logarithmic scal equal distances represent equal ratind anan arithmetic scale

equal distances represent equal amounts. When a scale is ruled logarithmically, relative
changes aabe represented accurately, and the rate of change is emphasized. Arithmetic
scales emphasize the absolute amounts of change.

a. Because thdaracteristics of logarithmic scales are not understood widely, they
are recommended only for users who are familiar with them.

b. Logarithmic scales cannot be used to show zero or minus (negative) figures.
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C.2.6.1.7 Semilogarithmic graph

Line graphs that use semilogarithmic segliave both a logarithmic scale (the vertical
axis) and an arithmetic scale (the horizontal axis). This type of graph is also called a ratio
graph.

a. Consider using a semilogarithmic graph wliteis importam to represent relative
changes accurately, especially when there is a wide range in the values or sizes of
the time series compared.

b. Arithmetic scales mapartray changes accurately if the quantities compared are
approximately the same value or size. However, the wider the range of the
arithmetic scale (g., 0to 9,000,00pthe greater the divish ketween actual and
relative changes.

c. A logarithmic amount scale can be used to compare relatively small numbers with
large ones without giving the user misleaglia inaccurate impressions of the
data.

d. Consider using a semilogarithmic scale to show the mathematical jnojefcti
trends for special kinds of data and time series analysis, only.

e. Consider using a semilogarithmic scale to compare relahgnges of a single
series of data at different times, or of two or more series at the same time.

C.2.6.1.8 Logarithmic graphs

Line graphs that have logarithmic scales for both the vertiwdlharizontal scales are

called logarithmic graphs, learning curves or progress curves. These graphs are useful for
studying certain production quantity-cost relations, such as those for computers and other
equipment.

C.2.6.1.9 Multiple-log graph

A line graph that consists of a multiple-log amount scale hassurtical scales that are

ruled logarithmically and a horizontal scaletti& ruled arithmetically. A multiple-log
amount scale permits a comparison of data that are measured in different units or that are
measured in the same unit but differ considerably in size. As with neuliipbunt

graphs users can easily misread multiple-log amount graphs and masitreme

caution in examining and interpreting ther@onsequently, these type graphould be

usal orly when absolutgl necessar. Consider using a multiple-log amount ghaorly

when it is importah to show how the relative (percentage) changesore series
compares with relative changes in another.

C.2.6.2 Differences of curves

When the user must compare the values of two superimposed curves with widely varying
slopes, a gh d the arve differences mabe provided & help the user make more
accurate judgments.
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C.2.6.3 Trend lines

Consider superimposing a trend line (a fitted curve) on an arithmetic line graph when it is
important for the user to measure the deviations from a trend (e.g., cyclical, seasonal and
irregular movements) or whehis important for the user to study the trend in the data
(e.g., note effect of factors bearing on the trend; compare one trend with another; discover
what effet¢ trend movements have on cyclical fluctuations; attetmporecas the future
behavior of the trend). Trend lines ynibe developd using an appropriate mathematical
technique (e.g., simple moving average, weighted moving average, least-squares method,
asymptotic growth curve).

C.2.6.4 Residuals

When the user must judge the vertical distances of points from a fitted curve or trend line,
a graph of the residuals may be provided to help the user make more accurate judgments.

C.2.6.5 Multiple graphs

To support user interpretation of a graph that has multiple lines or curves, consider using
multiple presentations. In addition to the single graph that presents the juxtaposed curves,
display pairs of curves separately. Use the same scale in all graphs; and consider allowing
the user to select pairs of curves for digplé&see Figure 2.6.5-1 for an illustrati of

these points.

C.3 Surface graphs

Surface graphs are essentially types of curve and arithmetic line graphs that are shaded or
textured to provide greater emphasis. Specifically, a surface graph is a plot of one or more
lines, curves or steps where the distances between thedpyaehic dements are filled

with crosshatching, shading or color to create strata or layers. Surface graphs can be used
effectively to portray component relations (e.g., to portray a total and its component or to
show how tle component parts of a total change in importance over a gptame).
However unike aithmetic line graphs, surface graphs cannot directly show forecasts,
estimates or other projections and multi-strata surface graphs are difficult to read.

C.3.1 Construction

C.3.1.1 No broken scale

The scales of surface graphs should never be broken. Broken scales will distort the data.

C.3.1.2 Coding

To avoid adverse visual effects and to achiedarity, simplicity, and ease of
interpretation, the mbebd wsed b dfferentiate the strata or stratum (e.g., cross-hatching,
shading or color) should be selected judiciously.

ECS User Interface Style Guide C-25 410-TD-001-003



[ — N

N

><<§Z//

a.
The four curves presented together in this multiple slope
curve graph are difficult to interpret.

/
L ==

~V

Different pairs of curves are presented in separate graphs (b. and c.) to assist the user in interpreting the
multiple slope-curve graph.

Figure C.2.6.5-1. Multiple graphic format for user interpretation of multiple
slope curve graphs.

C.3.1.3 Strata labels

Each stratum label or designation should be located directly within the textured or shaded
stratum it identifies. When there is insufficient space, a labef taplacel ouside the
stratum and connected to the stratum using an arrow. However, when an arrow must cross
a stratun to read ore thd is unlabeld, use akey or legend to identify the strata of the
surface graph.

C.3.2 Simple surface or silhouette graph

This graph is a slope curve graph in which the area between the curve and the base line or
othe reference line is textudeor shaded.tlis primarily used b provide adlded emphasis
(e.g., to make a simple growth curve look more impressive).
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C.3.3 Simple step or staircase surface graph

This graph is a step curve graph in which the area between the steps or staircases has been
textural or shaded. Its uses pardlteose of the step curve graph. Also, the step surface
graph s smilar to a connected colum graph and ca be used insteh of connected

columns b pot a long time series (e.g., wheakta for3 o more years are plotleby

months).

C.3.4 Band surface graph

In a band surface graph the space between two curves is shaded or textured to emphasize
the differences between the two curves, as well as their absolute magnitudes (e.g., to
show proft margin, an increase, a decrease, a difference between cumulative
expenditures rad obigations). To use the band surface gig ore series of data must
always be greater than the other and the two series cannot cross. This graph is also a type
of range graph and serves similar purposes as the range-column graph.

C.3.5 Net-difference surface graph

The net difference surface graph is used to show differential changes between two series
of data. Unlike the band sade tart, the two curna srown can cres ® the difference
between them cahave two meanings @., ret loss or net gai o other plus-or-minus
differences, incom and expensespersonnel accessions and separations). Contrasting
shadings or textures are usex dfferentiate the plus-or-minus differences. The net-
difference surface graph has similar uses as the deviation column graph and the gross and
net-deviation column graph (see Figure C.3.5-1).
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Figure C.3.5-1. Net-difference surface graph.

C.3.6 Subdivided or multiple-strata surface graph

The subdivided surface grla has smilar uses as the multiple slepwurve graph from

which it is derived. However, this graph is used widely in statistical presentation to show
how the @mponent parts of a total change in importance over a dpame (i.e., to

show trends in the distribution of the component parts over time). The data values may be
expressed either in absolute numbers or percentages. Restrictions one tlaed us
construction of the multiple-strata surface graph are described below.

C.3.6.1 Precise comparisons

It is difficult to read the data on a surface graph and tcenagkirale wmparisons when

more tha ore stratas shown. Only the bottm layer and a total on a multiple-strata
surface graph cabe rea drectly from the base line. The values of the other atiae

read using the distance between the plotted lines. Therefore, when a usemakes
precise, measurable comparisons, consider using a column graph or break up the series of
layers into individual graphs keyed to the master surface graph.
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C.3.6.2 Data that rise sharply

Do na use the multi-strata surface graphptot data that rise sharply; @sn alternative
graphic format, such as a column graph. If a series of strata in a multi-strata surface graph
display a shar upwvard trend, an illusion nyabe aeated in the top stratum which may
indicake adecrease in its width towardetlend d the series. This illusion results from a
tendenyg of the e/e to interpré the widh o the stratum horizontally rather than
vertically.

C.3.6.3 Positioning of strata

To avod dstortions in the strata of a multiple-strata surfaceplgrgdace the least
variable straa & the bottom and the most variable srat the top. An irregular
component when placed at the bottom of a surface graph may distort the strata placed on
top of it; and these strata may also be perceived as irregular. In cases where arranging the
strata to it the behavior of the data walbe illogical given the subject of the data
plotted, consider an alternative format (e.g., multiple-step surface graph, multiple slope-
curve graph, or column graph).

C.3.7 Subdivided or multiple-step surface graph

This grph pesents tw o more shad# or textured step curves on the same graph (see
Figure C.3.7-1). It aa be used effectively to show "ped data" as opposed to "point
data" and to show averages or other composite measures thabegpperiods of time.
However, it is especially effective for presemgi cata that charg druptly & irregular
intervals or movaup a down d irregular intervals. The least variable strata sthd!
placed at the bottom and the most variable strata at the top, as possible to do so.
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Figure C.3.7-1. Subdivided or multiple-strata surface graph.
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Appendix D: Character Size and Fonts

No specific criteria have been established for the selectibonts. However, adherence
to the following character size criteria are meily ascertained and verifieflfixed as
opposed to proportional fonts are selected for display on CRTSs.

« To improve text search and sorting task performance, use a 9 x 13-pixel matrix or
larger.

« When dsplaying dd matrix symbols m nonvertical orientationsuse & least an
8 x 11-pixel matrix and preferably a 15 x 21 matrix size.

« Character stroke width (SW) should be in the range defined by:
(character height 12) + 0.5 SW < (character height + 6)

See Table D-1 for guidance.

Table D-1. Required Pixels for Stroke Width

Pixels in Upper Case Minimum Stroke Maximum Stroke
Character Height Pixel Count Pixel Count
7t08 1 1
9to 12 1 2
13to 14 2 2
15to0 20 2 3
21to 23 2 4

- Character height to width should be in the range defined by:
(character height 0.5)< character width< (character height 0.9)

See Table D-2 for guidance.

Table D-2. Required Pixels for Width Design

Pixels in Upper Case Minimum Width Suggested Minimum Maximum Width
Character Height Pixel Count Width Pixel Count Pixel Count
7 4 5 5
8 4 6 7
9 5 6 8
10 5 7 9
11 6 8 10
12 6 9 11
13 6 9 12
14 7 10 13
150r 16 8 11 14
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65, 69, 71,78, 81, 83, 88, 8990-91, 95, 96, 99, 100,
108, 110, 114, A-1, A-3, A-4, A-5, C-4, C-6, C-18, C-
26

pop-up,40, 114

list, 18, 29, 31, 37, 49, 50, 51, 53, 58, 68, 68, 91,
104, 118125, 3,4, 1

scrollable, 118
scrolled, 36, 37, 4%1, 58
login, 6-9

logout, 6,9

M
map, 39, 53, 6633-87, 124, A-3

menu, 4, 1819-21 22, 24, 25, 28, 29, 33, 36, 37, 41-
44, 45, 46, 47, 58, 88, 98, 99, 101, 104, 111, 120,
122,124, A-3

application,19

cascading, 1%2-43 A-1
full-screen,19

help, 27,115, 120
Lotus-style,19

multilevel, 19

option,43-44, 47, A-3
pop-up, 4, 19, 22, 423, A-4
posted44, A-4

property,5

pull-down, 12, 19, 22, 27, 3@2-43 46, 53, 58,
A-4, B-2

spring-loaded44, A-5
workspace42

menu bar, 13111-14 115, A-3, B-2
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menu structurel12-14
mnemonics20-21, 41, 42, 98, A-3

Motif, 1, 2,10-12 13, 18, 19, 20, 28, 36, 37, 42, 44,
45, 48, 49, 50, 57, 59, 68, 101, 108, 113, 114, 115,
120, 123, 127, 128, 129, 130, A-5, A-6

N

navigation,11-15 45, 51, 114, 122, 124

O

object,3, 9, 10, 18, 19, 40, 49, 57, 88, 108, 120, 125
application,3
classes3, 9
container3
desktop3
document3

selection,10-11, 28
object-process}-5

OTS, 11, 12, 13, 14, 30, 57, 1127-28

P

passwordy-9

R

Release A, 3, 41
Release B, 411
response time31-33 A-5
S

sashb52, A-4

scale, 36, 37, 4%2, A-4
scalesy/4-77

pictographic 87
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screen density, 145-17, 68, 83, 85 W

screen elements, 12, 1¥8-22 watch pointer53, 102, A-6

location,27-28 window, 1,18, A-6

screen template8-1 - B-8
basic screen structurB;3
help,B-4 - B-6
error dialog,B-7
warning dialogB-8

scroll bar,51, 67, A-4, A-5

security,8-9

selection, Seebject -- selection

separator, 4347, 58, A-5, B-2

status line27-28

T
tabbed form, 1213-15 40,41, 113-14 A-5
tables,69
tabstack, 12, 3740-41, 58, 114, A-5
tabular datag8-69 73

display and printout89-95
tailoring, 1, 3595-96
templates, Segcreen templates
text entry, 7, 17, 28, 32, 49, 51, 52,-73

text field, 7, 17, 46, 49, 5G2, 53, 56, 58, 61, 100,
A-5

toolbar, 1340, 48, 58, 104114, A-5
U
undo, 21,100, 114, A-5

user authorizatior
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activation,6
application,13, 19, 22
bulletin board, 3738
clutter,16
command48
container}3-14 37
COTS/OTS 14
dialog, 14

drawing are&9

file selection48

form, 37,38

frame, 3740, 45
full-screen27
help,115, 116, B-2,B-4 - B-6
Help on, 115117
main,37-38 53, 57,111-12 A-3, B-2
managementl1-13 19
menu,44-45
message, 5, 451
multiple, 13, 114
overlapping,13, A-3
paned, 3739, 52, A-4

placement14, 96

primary,12-14 18, 27, 28, 37, 53, 58

root, 19
row/column, 3738
scrolled, 3738, A-5

secondaryl2-14 18, 37, 48
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selection48 window manager, 42, 45, 49, 55, 56, 127, A&
sizing, 20, 53101 window organization59-61

templates, 111-18-1 - B-8 workspaceb, 14

text entry,51

tiled, 59,A-5 Y

viewing, 51 Yale Style Manual, 1123-124

window characteristic§9

ECS User Interface Style Guide -5 410-TD-001-003



This page intentionally left blank.

ECS User Interface Style Guide -6 410-TD-001-003



	1. Introduction
	2. ECS User Interface Guidelines
	2.1 Desktop
	2.2 Workbench
	3. ECS User Interface Specifications/Characteristics
	3.1 Widgets
	3.2 Widget Set Attributes
	3.3 Composing the Interface
	3.4 GUI Builder Templates for Basic ECS Interface Structure
	3.5 On-Line Help
	4. HTML-Based Applications
	4.1 Endorsement of the Yale C/AIM WWW Style Manual
	4.2 Detailed Human Factors Guidelines for HTML Documents
	5. COTS Integration
	Appendix A: Glossary
	Appendix B: ECS GUI Screen Templates
	Appendix C: Selection of Graphic Forms
	Appendix D: Character Size and Fonts

